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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
forming apparatus having high recording frequency and 
capable of stably forming a high density image of good 
quality. 

SOLUTION: The recording head 42 of an ink jet printer 
has a pair of support members 51, 52 having a plurality 
of grooves 51a formed to the inner surfaces thereof and 
the guide film held between the support members 51, 52 
and having a plurality of projections provided to the 
leading end thereof side by side. The projections 59 are 
provided corresponding to apertures 56 formed when a 
pair of the support members 51, 52 are combined and 
have the pointed tips protruding from the apertures 56. 
The partition walls protruding from the apertures 56 are 
provided between the respective apertures 56 and ink 
recovery grooves 57 inclined from the edges of the 
apertures 56 toward the outer peripheral surfaces of the 
support members are formed between the adjacent 
partition walls. The carrier liquid separated from toner is 
sucked by the capillary action of the ink recovery grooves 57 to be discharged and an ink 
meniscus is stably held. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Image formation equipment characterized by providing the following A supply means to 
supply ink which distributes an electrified coloring-material particle in an insulating liquid, and 
changes to two or more regurgitation locations arranged by carrying out predetermined distance 
alienation from a record medium Two or more septa for dividing ink which was prepared towards 
the above-mentioned record medium between each above-mentioned regurgitation location, and 
was supplied to each above-mentioned regurgitation location with the above-mentioned supply 
means, A recovery means to collect ink supplied to each above-mentioned regurgitation location 
with the above-mentioned supply means, Two or more recovery ways for leading ink which was 
prepared between the adjoining above-mentioned septa and supplied to each above-mentioned 
regurgitation location with the above-mentioned supply means to the above-mentioned recovery 
means, A record means to turn to the above-mentioned record medium a coloring-material 
particle which formed the other electric field in the above-mentioned record medium, and 
condensed and condensed a coloring-material particle in the above-mentioned ink in a 
regurgitation location by which selection was made [ above-mentioned ], and to make it fly from 
a regurgitation location chosen according to a picture signal 

[Claim 2] It is image formation equipment according to claim 1 which upper limit to which each 
above-mentioned septum counters the above-mentioned record medium has an oil-repellent 
material to the above-mentioned ink, and is characterized by the above-mentioned recovery way 
consisting of an oleophilic material to the above-mentioned ink. 

[Claim 3] The above-mentioned recovery way is image formation equipment according to claim 2 
characterized by being the ink recovery slot which is specified between the adjoining above- 
mentioned septa and leads the above-mentioned ink to the above-mentioned recovery means 
from the above-mentioned regurgitation location by capillary action. 

[Claim 4] Image formation equipment characterized by providing the following A supply means to 
supply ink which distributes an electrified coloring-material particle in an insulating liquid, and 
changes to two or more regurgitation locations arranged by carrying out predetermined distance 
alienation from a record medium Two or more projections projected and prepared towards the 
above-mentioned record medium from each above-mentioned regurgitation location, Two or 
more septa for dividing ink which was prepared towards the above-mentioned record medium 
between each above-mentioned regurgitation location, and was supplied to each above- 
mentioned regurgitation location with the above-mentioned supply means, A recovery means to 
collect ink supplied to each above-mentioned regurgitation location with the above-mentioned 
supply means, Two or more recovery ways for leading ink which was prepared between the 
adjoining above-mentioned septa and supplied to each above-mentioned regurgitation location 
with the above-mentioned supply means to the above-mentioned recovery means, A record 
means to turn to the above-mentioned record medium a coloring-material particle which formed 
the other electric field in the above-mentioned record medium, and condensed and condensed a 
coloring-material particle in the above-mentioned ink near the tip of the above-mentioned 
projection in a regurgitation location by which selection was made [ above-mentioned ], and to 
make it fly from a regurgitation location chosen according to a picture signal 
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[Claim 5] The above-mentioned projection is image formation equipment according to claim 4 
characterized by having the end face section which has high electric resistance, is formed with 
an oleophilic material to the above-mentioned ink, and has width of face below width of face of 
the above-mentioned regurgitation location, and an acute point projected towards the above- 
mentioned record medium from the above-mentioned septum. 

[Claim 6] A condition of it being formed on each opposed face of the 1st [ which has been 
arranged so that it may counter mutually ], and 2nd supporter material characterized by 
providing the following, and said 1st and 2nd supporter material, and carrying out contiguity 
opposite of said 1st and 2nd supporter material Two or more slots which form a opening at the 
tip Two or more electrodes prepared in the surface of two or more of said slots A septum with 
which it is formed on each opposed face of said 1 st and 2nd supporter material, and divides 
between said two or more slots A coloring-material particle in a supply means to supply ink 
which comes to distribute an electrified coloring-material particle in an insulating liquid towards 
said opening through said slot, and ink supplied towards said opening is set near [ said ] the 
opening. A recovery means to collect ink discharged from a condensation means made to 
condense, a flight means to turn a condensed coloring-material particle to a record medium, and 
to make it fly with said condensation means, an ink recovery way which it is prepared [ way ] 
between said septa and makes ink discharge in the predetermined direction from said opening, 
and said ink recovery way 

[Claim 7] The above-mentioned septum tip is image formation equipment according to claim 6 
characterized by having countered with a record medium, having been prepared and having 
projected only predetermined distance from the above-mentioned opening. 
[Claim 8] The above-mentioned ink recovery way is image formation equipment according to 
claim 6 characterized by having a configuration which inclined in order to discharge ink towards a 
peripheral face of said 1st and 2nd supporter material from the above-mentioned opening. 
[Claim 9] It is image formation equipment according to claim 6 which upper limit to which the 
above-mentioned septum countered the above-mentioned record medium has an oil-repellent 
material to the above-mentioned ink, and is characterized by the above-mentioned ink recovery 
way consisting of an oleophilic material to the above-mentioned ink. 

[Claim 10] The above-mentioned ink recovery way is image formation equipment according to 
claim 9 characterized by being the ink recovery slot which is specified between the adjoining 
above-mentioned septa and leads the above-mentioned ink to the above-mentioned recovery 
means from the above-mentioned opening by capillary action. 

[Claim 1 1] Image formation equipment according to claim 6 characterized by covering an 
insulating material in the surface which each above-mentioned electrode exposed to the above- 
mentioned ink. 

[Claim 12] A condition of it being formed on each opposed face of the 1st [ which has been 
arranged so that it may counter mutually ], and 2nd supporter material characterized by 
providing the following, and said 1st and 2nd supporter material, and carrying out contiguity 
opposite of said 1st and 2nd supporter material Two or more slots which form a opening at the 
tip Two or more electrodes prepared in the surface of two or more of said slots A supply means 
to supply ink which comes to distribute an electrified coloring-material particle in an insulating 
liquid towards said opening through said slot A guide member which is pinched by said 1st and 
2nd supporter material, and guides ink to a position while having two or more heights which 
countered with a record medium and were prepared, It is formed on each opposed face of said 
1st and 2nd supporter material, and a coloring-material particle in a septum with which it divides 
between said two or more slots, and ink supplied towards said opening is set near [ said ] the 
opening. A recovery means to collect ink discharged from a condensation means made to 
condense, a flight means to turn a condensed coloring-material particle to a record medium, and 
to make it fly with said condensation means, an ink recovery way which it is prepared [ way ] 
between said septa and makes ink discharge in the predetermined direction from said opening, 
and said ink recovery way 

[Claim 13] The above-mentioned septum tip is image formation equipment according to claim 12 
characterized by having countered with a record medium, having been prepared and having 
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projected only predetermined distance from the above-mentioned opening. 
[Claim 1 4] The above-mentioned ink recovery way is image formation equipment according to 
claim 12 characterized by having a configuration which inclined in order to discharge ink towards 
a peripheral face of said 1 st and 2nd supporter material from the above-mentioned opening. 
[Claim 1 5] It is image formation equipment according to claim 1 2 which upper limit to which the 
above-mentioned septum countered the above-mentioned record medium has an oil-repellent 
material to the above-mentioned ink, and is characterized by the above-mentioned ink recovery 
way consisting of an oleophilic material to the above-mentioned ink. 

[Claim 1 6] The above-mentionid ink recovery way is image formation equipment according to 
claim 15 characterized by being the ink recovery slot which is specified between the adjoining 
above-mentioned septa and leads the above-mentioned ink to the above-mentioned recovery 
means from the above-mentioned opening by capillary action. 

[Claim 17] Image formation equipment according to claim 12 characterized by covering an 
insulating material in the surface which each above-mentioned electrode exposed to the above- 
mentioned ink. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention makes electrostatic force act on 
the ink which makes an insulating liquid carrier come to distribute a coloring^material particle, 
and relates to the image formation equipment which an ink drop is made to fly on a record 
medium, and forms an image. 
[0002] 

[Description of the Prior Art] In recent years, in the personal printer field, the ink jet printer 
which used the ink jet recording method has spread widely. However, in the conventional ink jet 
printer, since color nature ink was used, there were problems, like the shelf life and lightfastness 
of an image are bad. 

[0003] On the other hand, it succeeds in the proposal used as the base which already solves this 
problem in JP,62-5282,A as the record method which enables use of a pigment particle as a 
coloring material. This forms an image by carrying out the separation regurgitation only of the 
charged particle out of record liquid by making the record medium which counters approach and 
forming electric field between a record medium and opening while showing opening which has 
arranged the electrode to the record liquid which distributed the electrification nature particle 
(toner) in the insulating solvent. This carries out the separation regurgitation of the solid particle 
out of a liquid, enables non-contact record, and is the high technology of utility value. 
[0004] Moreover, use of a pigment particle is enabled as a coloring material, and the image 
formation equipment which solved the above-mentioned trouble of color nature ink is indicated 
by WO 93/No. 11866 official report. This equipment possesses a conductive ink supply tube, and 
voltage is given between an ink supply tube and the counterelectrode which counters at this tip. 
And the ink containing the pigment particle (an electrification toner is called below) charged to 
the potential and like-pole nature of an ink supply tube is supplied to an ink supply tube. 
[0005] The electrification toner in ink is the regurgitation point near the tip of an ink supply tube, 
receives an electrostatic suction force from a counterelectrode, and forms a semicircle ball-like 
ink meniscus. However, a toner cannot fly from an ink meniscus with the surface tension of the 
solvent of ink, but it stops at the tip of an ink meniscus. Thus, many toners serve as an 
assembly and an aggregate at the tip of an ink meniscus. If the voltage between an ink supply 
tube and a counterelectrode is raised further, rather than the surface tension of the solvent of 
ink, an electrostatic suction force will excel and a toner aggregate will fly from an ink meniscus. 
[0006] With the image formation equipment based on an above-mentioned flight principle, since 
there is no nozzle which determines flight globule size like the conventional ink jet record, a 
pigment particle can be used. For this reason, problems, such as the shelf life of an image which 
was the trouble of the conventional ink jet printer, and lightfastness, are solved. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in these equipments and technology, it has 
also left many problems. First, in JP,62-5282,A, concrete means, such as a means for sending 
the means and electrical signal for forming a meniscus in opening corresponding to each record 
pixel, are insufficient for not being indicated but using as ink jet technology. 
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[0008] Moreover, in the image formation technology by WO 93/No. 1 1866, since the triangular 
electrode is used for the regurgitation point, the electric field at a tip become the strongest. For 
this reason, since it becomes it is very late and minute even if it cannot reach at the tip which is 
a regurgitation point in response to repulsive force or is made, since the toner which is the 
charged particle supplied is the bias voltage and like-pole nature which are impressed to an 
electrode, record stops or a record dot (pixel) becomes small rapidly, moreover, for this reason, 
record frequency is also very unstable — etc. — it has the problem. 

[0009] Moreover, since ink is connected in the interior in slit structure, vibration generated when 
ink is made to breathe out from a specific electrode attains to others, or an unnecessary 
vibration is produced, the discharge direction of ink changes and problems, such as producing an 
indistinct image, produce the meniscus on the breathed-out electrode itself. Furthermore, when 
voltage was impressed to the electrode arranged by the serious thing inside the slit, it became 
clear that a nearby electrification coloring particle was opposed, it moved and localized, and self- 
possessed condensation was carried out at portions other than an electrode. For this reason, 
the effective coloring particle was lost and it had many problems of the problem which plugs up 
opening by the way not being caused, and being unable to use it continuously. 
[0010] It was made in view of the above point, that purpose has high record frequency, and 
offering the image formation equipment which is stabilized and can form a good image by high 
concentration has this invention. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, image 
formation equipment concerning this invention A supply means to supply ink which distributes an 
electrified coloring-material particle in an insulating liquid, and changes to two or more 
regurgitation locations arranged by carrying out predetermined distance alienation from a record 
medium, Two or more septa for dividing ink which was prepared towards the above-mentioned 
record medium between each above-mentioned regurgitation location, and was supplied to each 
above-mentioned regurgitation location with the above-mentioned supply means, A recovery 
means to collect ink supplied to each above-mentioned regurgitation location with the above- 
mentioned supply means, Two or more recovery ways for leading ink which was prepared 
between the adjoining above-mentioned septa and supplied to each above-mentioned 
regurgitation location with the above-mentioned supply means to the above-mentioned recovery 
means, It has a record means to turn to the above-mentioned record medium a coloring-material 
particle which formed the other electric field in the above-mentioned record medium, and 
condensed and condensed a coloring-material particle in the above-mentioned ink in a 
regurgitation location by which selection was made [ above-mentioned ], and to make it fly from 
a regurgitation location chosen according to a picture signal. 

[0012] According to the above-mentioned image formation equipment, ink which supplied ink to 
two or more regurgitation locations which carried out predetermined distance alienation from a 
record medium, and was supplied to each regurgitation location is collected through a recovery 
way. A septum for dividing ink between each regurgitation location is formed, and a recovery way 
is formed between each septum. Thus, electric field which face to a record medium are formed, 
and a coloring-material particle which condensed and condensed a coloring-material particle in 
this regurgitation location is turned to a record medium, and is made to fly from a regurgitation 
location chosen according to a picture signal, where ink is supplied to a regurgitation location. 
[0013] As mentioned above, in case a coloring-material particle in ink is made to fly alternatively 
from each regurgitation location by forming a septum between each regurgitation location, it can 
prevent that vibration is transmitted to an adjoining regurgitation location, and regurgitation by 
which a coloring^material particle was stabilized becomes possible. Moreover, since carrier liquid 
with which a coloring-material particle was separated with condensation of a coloring-material 
particle by having formed a recovery way between each septum is efficiently recoverable, 
condensation effectiveness of a coloring-material particle can be raised, regurgitation frequency 
is raised, and a good image can be formed by high concentration. 

[0014] Moreover, a supply means to supply ink which image formation equipment of this 
invention distributes an electrified coloring-material particle in an insulating liquid, and changes 
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to two or more regurgitation locations arranged by carrying out predetermined distance 
alienation from a record medium, Two or more projections projected and prepared towards the 
above-mentioned record medium from each above-mentioned regurgitation location, Two or 
more septa for dividing ink which was prepared towards the above-mentioned record medium 
between each above-mentioned regurgitation location, and was supplied to each above- 
mentioned regurgitation location with the above-mentioned supply means, A recovery means to 
collect ink supplied to each above-mentioned regurgitation location with the above-mentioned 
supply means, Two or more recovery ways for leading ink which was prepared between the 
adjoining above-mentioned septa and supplied to each above-mentioned regurgitation location 
with the above-mentioned supply means to the above-mentioned recovery means, It has a 
record means to turn to the above-mentioned record medium a coloring-material particle which 
formed the other electric field in the above-mentioned record medium, and condensed and 
condensed a coloring-material particle in the above-mentioned ink near the tip of the above- 
mentioned projection in a regurgitation location by which selection was made [ above- 
mentioned ], and to make it fly from a regurgitation location chosen according to a picture signal. 

[0015] According to the above-mentioned image formation equipment, a projection projected 
towards a record medium is prepared in each regurgitation location. Thus, by preparing a 
projection in each regurgitation location, getting wet going up of ink can raise condensation 
effectiveness of a coloring-material particle further, and a regurgitation location of a coloring- 
material particle can be stabilized further. 

[0016] Moreover, image formation equipment of this invention is formed on each opposed face of 
the 1st [ which has been arranged so that it may counter mutually ], and 2nd supporter material, 
and said 1st and 2nd supporter material, and is set in the condition of carrying out contiguity 
opposite of said 1st and 2nd supporter material. Two or more slots which form a opening at the 
tip, and two or more electrodes prepared in the surface of two or more of said slots, A septum 
with which it is formed on each opposed face of said 1st and 2nd supporter material, and divides 
between said two or more slots, A coloring-material particle in a supply means to supply ink 
which comes to distribute an electrified coloring-material particle in an insulating liquid towards 
said opening through said slot, and ink supplied towards said opening is set near [ said ] the 
opening. A condensation means made to condense and a flight means to turn a condensed 
coloring-material particle to a record medium, and to make it fly with said condensation means, It 
was prepared between said septa and has a recovery means to collect from said opening ink 
discharged from an ink recovery way which makes ink discharge in the predetermined direction, 
and said ink recovery way. 

[0017] Furthermore, image formation equipment of this invention is formed on each opposed face 
of the 1st [ which has been arranged so that it may counter mutually ], and 2nd supporter 
material, and said 1st and 2nd supporter material, and is set in the condition of carrying out 
contiguity opposite of said 1 st and 2nd supporter material. Two or more slots which form a 
opening at the tip, and two or more electrodes prepared in the surface of two or more of said 
slots, While having a supply means to supply ink which comes to distribute an electrified 
coloring-material particle in an insulating liquid towards said opening through said slot, and two 
or more heights which countered with a record medium and were prepared A guide member 
which is pinched by said 1st and 2nd supporter material, and guides ink to a position, It is formed 
on each opposed face of said 1 st and 2nd supporter material, and a coloring-material particle in 
a septum with which it divides between said two or more slots, and ink supplied towards said 
opening is set near [ said ] the opening. A condensation means made to condense and a flight 
means to turn a condensed coloring-material particle to a record medium, and to make it fly with 
said condensation means, It was prepared between said septa and has a recovery means to 
collect from said opening ink discharged from an ink recovery way which makes ink discharge in 
the predetermined direction, and said ink recovery way. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is 
explained to details, referring to a drawing. As shown in drawing 1 , the ink jet printer 1 as image 
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formation equipment of this invention is equipped with housing 2. While holding the recording 
paper P as a record medium, the platen roller 4 of the cylindrical shape for conveying in the 
predetermined direction is formed in the predetermined location of the center of abbreviation in 
housing 2. It consists of a conductive material, and it is grounded, or predetermined potential is 
given if needed, and a platen roller 4 acts as a counterelectrode. 

[0019] The sheet paper cassette 6 which accumulated two or more sheets of recording papers P 
is formed in the drawing Nakamigi side upper part of housing 2. Housing 2 is equipped with a 
sheet paper cassette 6 in the condition of having inclined, and the tip is located in housing 2. 
The feed roller 8 for taking out one sheet at a time sequentially from the recording paper P of 
the maximum upper limit accumulated into the sheet paper cassette 6 is formed in the location 
which adjoined at the tip of a sheet paper cassette 6. 

[0020] The conveyance guides 10a and 10b of the pair which countered each side of the 
recording paper P ,and has been arranged are formed in the conveyance on the street of the 
recording paper P of the downstream of the feed roller 8. Moreover, the conveyance roller 12 of 
a pair which pinches the recording paper P conveyed through the conveyance guides 10a and 
10b, and is conveyed towards the re-lower limit of the peripheral face of a platen roller 4 is 
formed in the downstream of the conveyance guides 10a and 10b. Furthermore, between the 
lowest edges of the conveyance roller 12 and a platen roller 4, the conveyance guides 14a and 
14b of the pair which guides the recording paper P conveyed with the conveyance roller 12 are 
formed. 

[0021] Between conveyance guide 14b of the conveyance way bottom, and the re-lower limit of 
a platen roller 4, the guide roller 15 for pushing the recording paper P against the peripheral face 
of a platen roller 4, and sticking the recording paper P to the peripheral face of a platen roller 4 
is formed. Moreover, the guide roller 15 and the guide roller 16 which has two incomes are 
formed in the downstream of the location 4 which faced across the lowest edge of a platen roller 
4 to the guide roller 15, i.e., a platen roller. It is stuck to the recording paper P by the peripheral 
face of a platen roller 4 by the guide rollers 15 and 16 of these pairs, and is conveyed. 
[0022] The conveyance guides 18a and 18b of the pair which guides the recording paper P 
pinched and conveyed by the platen roller 4 and the guide roller 16 are formed in the 
downstream of a platen roller 4. The conveyance roller 1 9 of a pair, the conveyance guide 20 of 
a pair, and the conveyance roller 21 of a pair are formed in the downstream of the conveyance 
guides 18a and 18b in order, and the paper output tray 22 is formed in the downstream of the 
conveyance roller 21. The paper output tray 22 is projected and formed out of housing 2. 
[0023] A deer is carried out and the recording paper P taken out one sheet at a time from the 
sheet paper cassette 6 with the feed roller 8 is conveyed towards the re-lower limit of the 
peripheral face of a platen roller 4 through the conveyance guide 10, the conveyance roller 12, 
and the conveyance guide 14. Near the lower limit of a platen roller 4, the recording paper P is 
conveyed, after having been pushed against the peripheral face of a platen roller 4 by the guide 
rollers 15 and 16 of a pair. Under the present circumstances, an ink drop is breathed out by the 
vertical upper part from the record unit (it mentions later) countered and prepared in the lowest 
edge of a platen roller 4, and a predetermined image is formed on the recording paper P. And the 
recording paper P with which it was passed through between a platen roller 4 and record units, 
and the image was formed is discharged on a paper output tray 22 through the conveyance guide 
18, the conveyance roller 19, the conveyance guide 20, and the conveyance roller 21. 
[0024] To the recording paper P conveyed by the platen roller 4, according to a picture signal, an 
ink drop is flown in the location as for which the platen roller 4 carried out predetermined 
distance alienation caudad, and the recording device 30 for forming a desired image on the 
recording paper P is formed in it. 

[0025] Drawing 2 has shown the recording device 30 to details. The recording device 30 is 
equipped with the ink tank 32 which held the ink circulated to the record unit 40 arranged by 
carrying out predetermined distance alienation caudad and the record unit 40 of a platen roller 4. 
In addition, the ink used here distributes the coloring-material particle (a toner is called 
hereafter) charged in insulating carrier liquid, and changes. 

[0026] The record unit 40 has the recording head 42 (it explains in full detail behind) of the 
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abbreviation rectangular parallelepiped configuration arranged by extending in the lower part of a 
platen roller 4 at the vertical lower part. The recording head 42 is arranged so that it may have 
upper limit 42a which carried out predetermined distance alienation and countered from the 
lowest edge of a platen roller 4 and the longitudinal shaft of this upper limit 42a may cross the 
conveyance direction of the recording paper P, namely, so that it may become the axis of 
rotation of a platen roller 4, and abbreviation parallel. 0.1 [in addition, ] from the recording paper 
P with which upper limit 42a of a recording head 42 is conveyed in the gestalt of this operation - 
- or it estranges 3mm and is arranged. 

[0027] Near the upper limit 42a of a recording head 42, two or more openings prepared together 
with the longitudinal shaft orientations are formed. Two or more ink supply ways 43 for 
circulating ink independently towards each above-mentioned opening, respectively near the lower 
limit 42b of a recording head 42 are formed in the interior of a recording head 42. Each ink 
supply way 43 has extended in parallel and the direction of a vertical mutually. 
[0028] Moreover, the record unit 40 has the guide member 44 which surrounds a side [ of a 
recording head 42 ], and inferior-surface-of-tongue side. The guide member 44 forms the ink 
recovery way 45 between the outer walls of a recording head 42 while supporting a recording 
head 42 in a predetermined location. That is, the ink supplied to the recording head 42 through 
each ink supply way 43 goes up the inside of a recording head 42, and overflows from the 
opening of upper limit 42a. And the surplus ink with which it overflowed from the opening is 
collected through the ink recovery way 45. 

[0029] The filter 46 for passing the collected surplus ink and removing the foreign matter in ink 
is formed in the space which is the lower part of the guide member 44 and was open for free 
passage on the ink recovery way 45. The filter 46 has the opening of the degree which does not 
have trouble in circulation of the toner particle in ink. 

[0030] Furthermore, the record unit 40 has two or more electrodes 41 prepared in accordance 
with the inside of each ink supply way 43 in a recording head 42, respectively. Each electrode 41 
is connected to the drive circuit 48 (a condensation means, a flight means, or record means) for 
impressing record voltage to the electrode chosen according to the picture signal alternatively. 
[0031] The ink tank 32 which held ink is formed in the drawing Nakamigi side of a recording head 
40. Between the record unit 40 and the ink tank 32, the ink supply pipe 34 for supplying the ink 
held in the ink tank 32 to the ink supply way 43 in a recording head 42 is connected. In the 
middle of the ink supply pipe 34, the pump P1 for pumping up the ink in the ink tank 32 by a 
predetermined flow rate and a predetermined pressure is formed. 

[0032] Moreover, between the record unit 40 and the ink tank 32, the ink recovery pipe 36 for 
collecting the surplus ink which it was collected [ ink ] through the ink recovery way 45, and had 
the filter 46 passed to the ink tank 32 is connected. The pump P2 for sending into the ink tank 
32 the surplus ink with which it overflowed from the tip of a recording head 42 in the middle of 
the ink recovery pipe 36 is formed. In addition, a pump PI, the ink supply pipe 34, and the ink 
supply way 43 act as a supply means of this invention, and the ink recovery way 45 (guide 
member), the ink recovery pipe 36, and a pump P2 act as a recovery means of this invention. 
[0033] The stirring equipment 37 and ** which stir the density-measurement equipment 31 
which measures the optical permeability of the ink held in the ink tank 32 in the ink tank 32, and 
measures the toner concentration of ink, the toner hold room 33 in which the toner which has 
predetermined concentration was held, the carrier liquid hold room 35 in which carrier liquid was 
held, and the ink held in the ink tank 32 are prepared. According to the toner concentration 
measured by density measurement equipment 31, toner feeder 33a which supplies the consumed 
toner in ink is prepared in the toner hold room 33, and carrier liquid feeder 35a which supplies 
the carrier liquid which ran short in ink is prepared in the carrier liquid hold room 35. Therefore, 
the toner concentration is monitored continuously and the ink in the ink tank 32 is adjusted to a 
predetermined value while it is always stirred. 

[0034] When circulating ink in the recording device 30 constituted as mentioned above, the ink 
pumped up from the ink tank 32 with the pump P1 is first supplied to two or more ink supply 
ways 43 in a recording head 42 through the ink supply pipe 34. The ink supplied to each ink 
supply way 43 goes up the inside of the ink supply way 43, respectively, and overflows from the 
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opening of upper limit 42a of a recording head 42. Under the present circumstances, two or more 
ink meniscuses 47 corresponding to the opening of each ink supply way 43 are formed near 
upper limit 42a of a recording head 42. The surplus ink with which it overflowed from the opening 
of upper limit 42a of a recording head 42 flows caudad through the ink recovery way 45, and is 
led to a filter 46. After a foreign matter is removed, the ink which passed the filter 46 is 
attracted by the pump P2, and is collected to the ink tank 32. 

[0035] Moreover, near the lower limit of the housing 2 of an ink jet printer 1 (refer to drawing 1 ), 
the signal-processing section 24 which processes a picture signal, the signal output part 26 
which outputs to the drive circuit 48 which mentioned above the signal processed in this signal- 
processing section 24, and the control section 28 which carries out drive control of each devices 
(a platen roller, a conveyance roller, stirring equipment, pump, etc.) which the ink jet printer 1 
mentioned above are formed. 

[0036] Carrying out a deer, the ink jet printer 1 constituted as mentioned above operates as 
follows. First, as were mentioned above and the recording paper P was conveyed and mentioned 
above in the predetermined direction through the platen roller 4, ink is circulated within the 
record unit 40. And two or more ink meniscuses 47 are formed in each opening at the tip of a 
recording head 42. 

[0037] In this condition, predetermined record voltage is impressed through the drive circuit 48 
to the electrode 41 chosen according to the picture signal. Then, predetermined electric field are 
formed between selected electrodes 41 and platen rollers 4, the separation regurgitation of the 
toner charged by this electric field is carried out from ink, and it flies towards the recording 
paper P. Thereby, the predetermined image according to a picture signal is formed on the 
recording paper P. 

[0038] Next, the recording head 42 concerning the gestalt of implementation of the 1 st of this 
invention included in the above-mentioned record unit 40 is further explained to details using 
drawing 3 thru/or drawing 8 . Drawing 3 is the perspective diagram of a recording head 42, and 
drawing 4 is the plan which looked at the recording head 42 from [ the ] upper limit 42a. The 
recording head 42 has the supporter material 51 and 52 of an abbreviation rectangle tabular pair, 
and the guide film 54 (guide member) of an abbreviation rectangle pinched between these 
supporter material 51 and 52. 

[0039] The supporter material 51 and 52 consists of a material which has high electrical 
resistivity, a plastic (although it is so good that electric resistance is high, the polyether ketone 
suitable for highly precise machining, a polycarbonate, ABS plastics, etc. are desirable), a 
ceramic which have the insulation more than a 1012-ohm centimeter preferably, etc., and is 
formed in the thickness of 1-1 0mm. 

[0040] Moreover, the guide film 54 is formed from high electrical resistance materials (for 
example, material which has the electric resistance more than 1011 -ohm centimeters, such as 
resin materials, various ceramics, etc., such as a polyether siphon, polyester, polyethylene, a 
fluororesin, polyimide, and polypropylene) with a thickness of 30-200 micrometers. 
[0041] On behalf of one supporter material 51, it is shown in drawing 5 . Slot 51a of two or more 
rectangles prolonged in parallel mutually is formed in one field of the supporter material 51, i.e., 
the inside which counters the guide film 54, (opposed face). Only the number according to record 
resolution is formed that slot 51a should form two or more ink supply ways 43 mentioned above 
with the slot (illustration abbreviation) formed like the supporter material 52 of another side 
where a recording head 42 is assembled (condition shown in drawing 3 ). 
[0042] Each slot 51a was formed in a depth of 50-500 micrometers, and width of face of 100- 
1000 micrometers, the tip of each slot 51a extended to this side more slightly than the tip (upper 
limit 42a of a recording head 42 is formed when put together) of the supporter material 51, and 
the end face of each slot 51a is prolonged to the location beyond the center of the supporter 
material 51. The end face of each slot 51a prolonged to the center of abbreviation of the 
supporter material 51 is opened for free passage by rectangular hollow 51b which has the same 
depth as slot 51a, respectively. Moreover, this hollow 51b forms the ink room 53 with the hollow 
(illustration abbreviation) formed like the supporter material 52 of another side, and the ink 
supply pipe 34 mentioned above for supplying ink to this ink room 53 is connected. 
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[0043] Thus, between each slot 51a, the septum 55 of two or more rectangles which carry out 
the boundary of each ink supply way 43 is inevitably formed by forming two or more slot 51a in 
the inside of the supporter material 51. And the tip of slot 51a (ink supply way 43) prolonged in 
between each septum 55 is the location which carried out the predetermined distance (50-500 
micrometers) back space from upper limit 55a of a septum 55, i.e., upper limit 42a of a recording 
head 42, and forms the opening 56 (refer to drawing 4 ) of the ink supply way 43. 
[0044] Moreover, it is between the adjoining septa 55 and the ink recovery slot 57 (recovery 
way) which inclined caudad toward peripheral face 51c of the supporter material 51 is formed in 
the edge of the opening 56 at the tip of the ink supply way 43. The width of face of each ink 
recovery slot 57 is formed in the same width of face as the width of face of a opening 56, and 
whenever [ tilt-angle ] is set up so that it may become the acute angle of 60 or less degrees. 
[0045] Furthermore, the electrode 41 which consists of a conductive material by non-electric- 
field plating is extended and formed in the surface of each slot 51a formed in the supporter 
material 51, i.e., the inside of the ink supply way 43, to the opening 56, respectively. It is formed 
with metals, such as copper, chromium, aluminum, and nickel, and each electrode 41 is 
electrically connected to the drive circuit 48 mentioned above, respectively. 
[0046] In addition, in the above-mentioned supporter material 51, the supporter material 52 of 
another side is formed in an object form, and it is arranged face to face and it is stuck so that 
the slot of each supporter material 51 and 52 may be in agreement. In this case, the guide film 
54 explained below is inserted between each supporter material 51 and 52, and a recording head 
42 is formed. 

[0047] As shown in drawing 6 , the guide film 54 is formed in abbreviation rectangle tabular, and 
has upper limit 54a of the length which carries out abbreviation coincidence with the width of 
face of upper limit 4?.a of a recording head 42 after having been pinched by the supporter 
material 51 and 52 of a pair. Along with that upper limit 54a, only the number according to the 
number of the slots of supporter material (record resolution) has the abbreviation 3 corner- 
guard-like projection 59 which has the acute tip which projected the guide film 54 from this 
upper limit 54a. That is, two or more projections 59 formed in upper limit 54a of the guide film 54 
at one are formed in the same pitch as the pitch of slot 51a formed in the supporter material 51 
(52), and the guide film 54 is arranged so that each projection 59 may project by predetermined 
length from the opening 56 at the tip of each ink supply way 43. In this case, without upper limit 
54a of the guide film 54 projecting in the upper part from a opening 56, the guide film 54 is 
arranged so that only projection 59 may project from the center of a opening 56. 
[0048] As mentioned above, it expands partially near the upper limit 42a (the regurgitation 
location of ink near [ i.e., ]) of the recording head 42 which pinched the guide film 54 by the 
supporter material 51 and 52 of a pair, and was formed, and is shown in drawing 7 . 
[0049] The magnitude of the projection 59 prepared in upper limit 54a of the guide film 54 is 
suitably chosen by the wettability of the amount of supply of the ink supplied through the ink 
supply way 43, the magnitude of the opening 56 of the ink supply way 43, or the ink of projection 
59 etc., and is set as the magnitude in which the tip of projection 59 does not sink at least with 
the ink meniscus formed near the opening 56. 

[0050] For example, when the width of face of a opening 56 is 500 micrometers, the length of the 
base of projection 59 is set up within the limits of 300-400 micrometers, and the height of 
projection 59 is set up within the limits of 300-1200 micrometers. When various the width of face 
and the height of projection 59 were made to change and the recording characteristic of a 
recording head 42 was investigated, by setting the length of the base of projection 59 as the 
abbreviation one half of the width of face of a opening, and setting up height between one 3 
times the length of this from the same length as the length of a base showed that the stable 
recording characteristic was acquired. 

[0051] Moreover, the configuration of projection 59 can be made into a form as shown for 
example, in drawing 8 (a) - (d). That is, the configuration of projection 59 should just be the so- 
called acute steeple form towards a tip from the base arranged on upper limit 54a of the guide 
film 54. Moreover, projection 59 may be the body of revolution which rotated the plate of a form 
as shown in drawing 8 around that medial axis, and needs to form projection 59 in the magnitude 



http://www4.ipdl jpo.gojp/cgi-bin/tran_web_cgLejje 



2004/03/05 



8/15 ^-v 



which does not plug up the opening 56 of the ink supply way 43 in this case. 
[0052] That is, when the other electric field act on a platen roller 4 to the ink supplied through 
the ink supply way 43, projection 59 has the appearance which the toner in ink can move at the 
tip of a projection smoothly, and should just have good wettability (oleophilic) between ink. 
Especially for the projection 59, the critical surface tension which shows wettability is 25 
dyne/cm. Consisting of the above material is desirable. 

[0053] The septum 55 for making ink meniscus 47 comrades separately formed near each 
opening 56 along with each projection 59 separate is formed between two adjoining projections 
59 (i.e., between two openings 56 which adjoined). Each septum 55 has upper limit 55a (upper 
limit 42a of a recording head 42) projected about 50-500 micrometers in the direction (upper 
part) of recording paper P from the opening 56 at the tip of each ink supply way 43. Moreover, as 
for the corner to which the septum 55 met the ink supply way 43 or the ink recovery slot 57, it 
is desirable to bevel slightly, respectively or not to bevel at all. That is, by not beveling the 
corner of a septum 55, in this corner, ink can be damp, breadth can be prevented, and bridge 
formation of each ink meniscus 47 can be prevented. 

[0054] Moreover, the oil-repellent side 60 which crawls ink is established in upper limit 55a of 
each septum 55. For the oil-repellent field 60, when an isoparaffin system solvent is used as ink, 
the critical surface tension of a fluororesin, a fluorine coating, silicone resin, a silicone coating, 
etc. is 25 dyne/cm. By forming with the following materials, good oil repellency (getting wet 
tightness) can be demonstrated. Thus, bridge formation of the adjoining ink meniscus can be 
prevented by establishing the oil-repellent field 60 in upper limit 55a of each septum 55. 
Moreover, by establishing the oil-repellent field 60, even if it is the case where the height of a 
septum 55 is made into the same height as the opening 56 at the tip of the ink supply way 43, 
bridge formation of an ink meniscus can be prevented. 

[0055] Bridge formation of the adjoining ink meniscus 47 can be prevented, the turbulence of the 
discharge direction of an ink drop and the turbulence of regurgitation frequency by bridge 
formation of ink can be prevented, it can be stabilized and an ink drop can be made to breathe 
out by forming the septum 55 constituted as mentioned above between each projection 59. 
Moreover, each septum 55 functions as specifying the both ends of the ink recovery slot 57 
prepared by inclining towards the peripheral face of supporter material from the edge of each 
opening 56. 

[0056] Here, the component of the ink used in the above-mentioned recording device 30 is 
explained. Ink distributes the electrified toner as a coloring-material particle in the carrier liquid 
as an insulating liquid by about 2-7% of the weight of the ratio, and is constituted. 
[0057] For carrier liquid, electrical resistivity is at least 109. It is the dispersion medium which 
consists of organic solvents, such as an isoparaffin system solvent (for example, Isopar G, H, K, 
L, and M (trade name) which has 1012 to 1013 or more electric resistance) which is a desirable 
insulating liquid, a silicone oil, a hexane, a pentane, and an octane, more than an ohm centimeter, 
in addition, the above-mentioned electrical resistivity — the product made from 
HEWLETTPACKARD — it measured as a PRECISION LCR METER 4284A; measuring head using 
LIQUID TEST FIXTURE 16452A. 

[0058] A toner is the resin particle which made metallic soap, a coloring component, etc. for 
electrification grants, such as an octylic acid zirconium for having the particle diameter of about 
0.01-5 micrometers, and electrifying predetermined potential (here positive potential) in carrier 
liquid, and an octylic acid lithium, contain. 

[0059] Although the above-mentioned ink is fundamentally the same as the liquid development 
agent used with electrophotography etc., what has electric resistance higher than a liquid 
development agent is required. That is, when the electric resistance of ink is low, electric field 
stop acting only on the electrified toner, and the fatal failure of the segregation of ** NA 
becoming less weak arises. Moreover, if the electric resistance of ink is low, in order to energize 
in carrier liquid itself like the conventional static electricity type ink jet, the whole record liquid is 
charged, there is also no distinction with a toner and carrier liquid, all will be breathed out, and 
the effect of this invention will completely be lost. For this reason, the ink which has higher 
electric resistance is needed. 
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[0060] It is possible to add metallic soap (for example, a naphthenic-acid zirconium, an octylic 
acid zirconium), such as a naphthenic acid which generally adds electric resistance as a factor 
which makes it fall to un-wanting for toner distribution or electrification nature amelioration, 
octylic acid, or stearin acid, various surfactants, etc. The device for making it a minute amount 
as much as possible is required for these in order to reduce the electric resistance of record 
liquid generally. 

[0061] The electric resistance of the ink in which it uses for the recording device 30 of the 
gestalt of this operation, and a good recording characteristic (only a toner is separated and the 
condition of carry out the regurgitation is mainly called fitness out of record liquid) is acquired is 
108. It is more than an ohm centimeter, and the fluid and the blot on the recording paper P usual 
with electric resistance of this level mitigate, and the sharpness of the outline of an image is 
further improved in the electric resistance more than a 1010 - ohm centimeter. From this, the 
electric resistance of ink is understood that a high thing is desirable as much as possible. 
[0062] In order to acquire such high electric resistance as record liquid, the still higher thing as 
electric resistance of carrier liquid before distributing a toner is required. If the effect of the 
additive mentioned above is taken into consideration, more than a 1010-ohm centimeter is 
required. In order to distribute a toner in the carrier liquid which has electric resistance of this 
level, they are necessary minimum **** and abbreviation 108 about the above-mentioned 
additive. It falls to the electric resistance of an ohm sentimental degree. Necessary minimum 
here means that it is required to maintain the level which is satisfactory practically from 
evaluation of electrification of a toner, distributed stability, etc., and a concrete value changes 
with materials to be used. Therefore, use of the distributed assistant in the case of preparation 
of record liquid or an electrification control agent becomes easy, so that the electric resistance 
of the carrier liquid which becomes origin is high. 

[0063] Thus, although it is the same as the liquid development agent fundamentally used with 
electrophotography etc. as a constituent of ink, what has the electric resistance of carrier liquid 
higher than these is required. What was created as a polymer particulate material which is made 
to carry out the polymerization of the monomer which contains a coloring agent in a solution like 
the liquid development agent used with the electrophotography generally known, and has 
viscosity has comparatively many conductive components besides a dispersant, and is not 
obtained in desirable record. Therefore, it is necessary to decrease the quantity of an electric 
conduction component according to the purpose of this invention. 

[0064] Moreover, the thickener for inhibiting precipitate of a toner should not be added as much 
as possible, either. As ink used by this invention, heat kneading of resin, a coloring agent, and the 
electrification control agent is carried out, covering processing of the toner particle ground and 
obtained to the particle diameter of the request after cooling is carried out by a small amount of 
distributed assistant, a little bloating tendency solvent etc. is added as occasion demands, and 
what was distributed in carrier liquid is suitable for making ink with high electric resistance. 
[0065] Moreover, in order to make a toner breathe out using electric repulsive force, when it is 
required that the amount of electrifications of a toner should also be stable and it measures as 
F-potential, it is desirable that there are 60 millivolts or more. 
[0066] On the other hand, about the particle diameter of a toner, the large thing has 
disadvantageous profit called a lifting and a cone in precipitate, while electrophoresis speed is 
quickly suitable. The image accompanied by the blot considered because mean particle diameter 
becomes difficult in separation with carrier liquid by 0.01 micrometers or less about the 
regurgitation of a toner arose. Even if it does not absorb a liquid at all, for example, records it on 
a metal side, in order to produce neither a blot nor fluid, as a toner particle size, it is desirable 
that there are 0.1 micrometers or more. Moreover, although it depends for a large particle also 
on the precipitate prevention device in a recording device, since the thing exceeding about 5 
micrometers precipitates extremely for a short time, using becomes difficult. It is necessary to 
choose according to equipment suitably. If it uses intermittently, it is desirable that it is 4 
micrometers or less. In addition, in measurement of F-potential, he is U.S. PEN. LAZER of KEM 
ZEEMETER M-501 was used. 

[0067] Next, flight actuation of the ink drop in the recording head 42 constituted as mentioned 
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above is explained using drawing 9 . First, the above-mentioned ink 70 held in the ink tank 32 
through the ink supply pipe 34 with the pump P1 is pumped up, and ink 70 is supplied into the ink 
room 53. If the inside of the ink room 53 is filled by ink 70, ink 70 will go up through two or more 
ink supply ways 43, and will overflow from the opening 56 at each ink supply way 43 tip. 
[0068] The ink 70 with which it overflowed from the opening 56 of each ink supply way 43 flows 
caudad along with the peripheral walls 51c and 52c of outflow and each supporter material 51 
and 52 through the ink recovery slot 57 specified by the septum 55 formed in the both sides of 
each opening 56. And the ink 70 which flowed along with peripheral walls 51c and 52c is 
collected to the ink tank 32 through the ink recovery way 45, a filter 46, and the ink recovery 
pipe 36. 

[0069] Thus, ink's 70 circulation of the inside of the record unit 40 forms the ink meniscus 47 as 
ink 70 is damp along with the projection 59 of the guide film 54 and shown in drawing 9 by the 
riser, the supply pressure of ink 70, the surface tension of ink 70, and the capillary action of the 
ink recovery slot 57 in about 56 opening of each ink supply way 43. 

[0070] In this case, bridge formation of the ink meniscuses formed in each opening 56 according 
to an individual can be prevented by making higher than a opening 56 upper limit 55a of the 
septum 55 formed between each opening 56, forming the oil-repellent side 60 on upper limit 55a, 
and not beveling the angle of a septum 55. 

[0071] Thus, if the bias voltage of about 1000-1600 volts is impressed to the electrode 41 
prepared in accordance with the inside of each ink supply way 43 through a power supply 77 
where the ink meniscus 47 is formed near each opening 56, the other electric field will be formed 
in a platen roller 4 (recording paper P) from each electrode 41. Under the effect of this electric 
field, the toner 71 in ink 70 receives electrostatic repulsive force from an electrode 41, and a 
toner migrates towards the top-most vertices of the ink meniscus 47, i.e., the top-most vertices 
of the projection 59 of the guide film 54. 

[0072] In this case, since the ink meniscus 47 is a taper along with the other side at top-most 
vertices, the toner 71 which migrated towards the top-most vertices of the ink meniscus 47 is 
condensed near the top-most vertices of projection 59, and the aggregate 74 of a toner is 
formed here. If a toner 71 condenses, bigger electrostatic force will act on an aggregate 74, but 
bias voltage is set up so that an aggregate 74 may not fly from the ink meniscus 47 here. 
Moreover, when bias voltage is impressed to each electrode 41, the distance between the tip of 
a recording head 42 and a platen roller 4 is set up so that an aggregate 74 may not fly. 
[0073] On the other hand, a toner 71 and the separated carrier liquid 72 flow out of the skirt of 
the ink meniscus 47 through the ink recovery slot 57 by impressing bias voltage to each 
electrode 41, without being moved towards the top-most vertices of the ink meniscus 47. That 
is, carrier liquid 72 has negative polarity ion by the mutual electrization with a toner 71 (straight 
polarity), and does not go up by the electric field which act on the ink meniscus 47. Therefore, a 
toner 71 and the separated carrier liquid 72 flow out of the skirt of the ink meniscus 47 
compulsorily with the surface tension (capillary action of the ink recovery slot 57), the gravity, 
and the static electricity-suction force produced partially of ink. 

[0074] As for the ink recovery slot 57 which adjoined each opening 56 and was formed as a 
discharge path of carrier liquid 72, it is desirable to consider as the configuration which can 
discharge efficiently the carrier liquid 72 separated by condensation of a toner 71. By discharging 
carrier liquid 72 efficiently, the ink meniscus 47 can be stabilized, a recording rate can be raised, 
and regurgitation frequency can be raised. 

[0075] Moreover, although the ink recovery slot 57 may be established only in one side, without 
being prepared in the both sides of a opening 56, in order to maintain the symmetric property of 
an ink meniscus, preparing in both sides is desirable [ the slot ]. Furthermore, although beveling 
is desirable as for the edge between the ink supply way 43 and the ink recovery slot 57 in order 
to discharge carrier liquid 72 efficiently, it is good like the gestalt of this operation also as 
structure which exposed the tip of an electrode 41. Thus, strong electric field can be generated 
by exposing the tip of an electrode 41 at the edge of a opening 56. 

[0076] Where a toner 71 and carrier liquid 72 are separated as mentioned above, superposition 
impression of the regurgitation voltage is alternatively carried out to the electrode 41 chosen 
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according to the picture signal. The regurgitation voltage by which superposition impression is 
carried out is about 1 50-800 volts, and strong electric field are generated from the time of bias 
voltage impression in the about 56 opening [ which has the electrode 41 with which regurgitation 
voltage was impressed ] ink meniscus 47. 

[0077] By this electric field, electrostatic force stronger than forces of constraint, such as 
surface tension which is acting on an aggregate 74, acts on an aggregate 74, an aggregate 74 is 
separated from the ink meniscus 47, and it flies as an ink drop 76 towards the recording paper P. 
Thereby, the dot by the ink drop 76 is formed on the recording paper P, and a desired image is 
formed on the recording paper P by operating two or more electrodes 41 according to a picture 
signal. 

[0078] As mentioned above, since a toner and the separated carrier liquid can be compulsorily 
discharged through the ink recovery slot 57 according to the recording head 42 concerning the 
gestalt of this operation, separation with a toner and carrier liquid can be made efficient, the 
condensation effectiveness of a toner can be raised, and the regurgitation frequency of an ink 
drop can be raised. For example, in the recording head 42 mentioned above, the regurgitation 
frequency of 1kHz was able to be attained from 500 Hertz. In addition, the orientation which 
becomes high was shown as this regurgitation frequency made small the diameter of a opening of 
the ink supply way 43, and the regurgitation frequency at the time of setting the diameter of a 
opening as 100 micrometers showed 2kHz. 

[0079] Moreover, there is a method of preparing a conductive material near the tip of the 
projection 59 of the guide film 54 as a method of raising regurgitation frequency, without making 
the diameter of a opening small. According to this method, by forming an about 30-100- 
micrometer metal field at the tip of projection 59, when the diameter of a opening was set as 500 
micrometers, the regurgitation frequency of 2kHz has been attained. 

[0080] Moreover, according to the septum 55 which specifies the both sides of the above- 
mentioned ink recovery slot 57, and the oil-repellent field 60 established in the upper surface 
55a, bridge formation of the ink meniscuses formed in each opening 56 can be prevented, and 
vibration [ **** / the ink meniscus generated at the time of flight of an ink drop / un-] and 
turbulence of a discharge direction can be prevented, it becomes recordable [ stable ], and a 
good image can be formed. 

[0081] Furthermore, it is known that the path of the ink drop which flies from a opening 56 will 
change with the magnitude and impression time amount of regurgitation voltage to impress, and 
when the ink containing the toner which is the mean particle diameter of 1 micrometer was used 
and regurgitation voltage is changed to 150-600 volts, the path of an ink drop changes in about 
about 15-120 micrometers. Moreover, when change of the impression time amount of a signal 
level is carried out for 50 to 500 microseconds (at the time of the record frequency of 1kHz), 10 
micrometers - 300 micrometers change is shown. Thus, since the particle size of an ink drop can 
be changed by adjusting applied voltage and time amount, the ink drop which has a small particle 
size from a large opening can be made to fly, and while being able to prevent the blinding of the 
ink supply way by desiccation of ink, high density record is attained. 

[0082] As mentioned above, according to the recording head concerning the gestalt of the 1st 
operation, like the conventional ink jet printer, without forming a liquid as a record image, the 
toner aggregate which is a solid or a halMormed element can be separated from ink, and it can 
form as a record image. For this reason, after an ink drop reaches on the recording paper P, it 
does not flow, or a poor image, such as the so-called feather ring which permeates according to 
capillarity and spreads between the fiber of the recording paper P, is not produced. In addition, 
although carrier liquid and a toner are separated at the time of the regurgitation of an ink drop, it 
does not dissociate 100% completely, and a toner reaches the recording paper P in the condition 
of having got wet with carrier liquid. However, since the accompanying carrier liquid is slight, a 
record image does not cause fluid. For this reason, it is the advantage which can record a sharp 
image also to a television object without absorptivity, such as a metal and plastics, and is not in 
the conventional ink jet printer in this point. 

[0083] Next, the recording head 80 concerning the gestalt of implementation of the 2nd of this 
invention is explained using dravying 10 and drawing j i . i n addition, a recording head 80 has the 
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structure which piled up two recording heads 42 of the gestalt of the 1st operation mentioned in 
general above, and the fundamental configuration of it is the same as that of a recording head 
42. Therefore, about the same portion as the gestalt of the 1st operation, explanation is omitted 
using the same sign, and only a different portion from the gestalt of the 1st operation is 
explained. 

[0084] Drawing 10 (a) is the side elevation of a recording head 80, and drawing 10 (b) is the plan 
which looked at the recording head 80 from the upper limit side. It piles up and the recording 
head 80 is constituted so that the upper limit may be arranged in the same side in the recording 
head 42 of the gestalt of the 1st operation mentioned above, two recording heads 82 which have 
the configuration of abbreviation identitas, and 82'. Each recording head 82 and 82' have two or 
more openings 56 located in a line with the longitudinal direction of the upper limit at the single 
tier, and they are set up so that 1/2 pitch of each opening 56 may shift at a time to a 
longitudinal direction. Moreover, a recording head 82 and 82' are together put so that each 
recording head 82 and the tip (tip of the projection 59 of the guide film 54) of 82' may serve as 
the same height. 

[0085] Each recording head 82 and 82' have the supporter material of a pair, respectively, and 
supporter material 81 of one of the two and 81 ' have the spillway 83 for discharging ink on the 
field in which slot 51a was formed, and the field of the opposite side, respectively, as shown in 
drawing 1 1 . Moreover, between each slot 51a and a spillway 83, a boundary is carried out by the 
septum 55 formed in the both sides of each slot 51a, and the ink recovery slot 57 which inclined 
caudad toward the spillway 83 from slot 51a is formed, respectively. And two recording heads 82 
and 82' are together put so that a spillway 83 may be in agreement, and the recording head 80 of 
the gestalt of this operation is formed so that the supporter material 81 of one of the two with 
which this spillway 83 was formed, and 81' may carry out contiguity opposite. In addition, when 
the supporter material 81 which counters, and the spillway 83 formed in 81', respectively form a 
recording head 80, it forms the ink exhaust passage 85. 

[0086] When carrying out a deer and circulating ink in the above-mentioned recording head 80, 
the ink supplied through two or more ink supply ways 43 flows out through the ink recovery slot 
57 which overflowed from each opening 56 and was established in the both sides of each opening 
56, and is collected through the peripheral wall and the ink exhaust passage 85 of a recording 
head 80. Thus, circulation of ink forms an ink meniscus along with the projection 59 projected 
from each opening 56. A desired image is formed on the recording paper P by impressing record 
voltage to the electrode 41 chosen according to the picture signal where an ink meniscus is 
formed alternatively. 

[0087] Therefore, also in the recording head 80 of the gestalt of this operation, the same effect 
as the recording head 42 of the gestalt of the 1 st operation mentioned above can be acquired, 
arrangement of the moreover more high-density opening 56 is attained, and it can respond to 
higher definition image formation. In addition, in the gestalt of this operation, although two 
recording heads were combined, it is also possible to combine further many recording heads if 
needed. 

[0088] Moreover, according to the recording head 80 concerning the gestalt of this operation, 
since a long recording head can moreover realize a thin shape easily, a color can form an image 
by filling up four recording heads with black, cyanogen, a Magenta, and the record liquid that 
distributed the toner of the three primary colors for the so-called yellow color record, and the 
black for inking, respectively, and recording a sequential color-separation image on the recording 
paper. In this case, since the fluidity is lost when an ink drop reaches the recording paper P, in 
order for there to be no necessity of drying for every color and to advance to the record stroke 
of the following color immediately, as compared with the conventional ink jet, it is suitable also 
for high-speed record. 

[0089] Next, in the recording head 42 concerning the gestalt of the 1st (or the 2nd) operation 
mentioned above, the example which performed coating 88 to each electrode 41 formed in two 
or more ink supply ways 43 is explained. 

[0090] As shown in drawin g 12 , coating 88 prolonged to the opening 56 is performed to the 
surface of an electrode 41 prepared in each ink supply way 43 of a recording head 42. Coating 88 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2004/03/05 



13/15 ^-v 



changed from the material which has high electric resistance, such as insoluble resin (a 
polycarbonate, epoxy, an acrylic, silicon, etc.) and insoluble silicon nitride, and amorphous silicon, 
to ink 70, and has covered the surface of an electrode 41 completely to the edge of a opening 56 
by 1 thru/or the thickness of about 20 microns. That is, the tip of each electrode 41 is exposed 
to each opening 56. 

[0091] Thus, since transfer (energization) of the charge from an electrode 41 to ink 70 is 
completely severed by forming the coating 88 which has high electric resistance in the surface 
of an electrode 41, even if it is the case that the electric resistance of carrier liquid 72 is low, it 
can prevent carrier liquid 72 being charged and being charged. For this reason, only a toner 71 
can maintain the condition of carrying out the regurgitation, without carrier liquid 72 carrying out 
the regurgitation. In this case, even if it uses the ink which lowered resistance even to about 106 
ohm cm, comparatively good record is attained, and manufacture of ink 70 becomes easy. 
However, it needs on structure to keep in mind that the electric cross talk of applied voltage 
arises in adopting the structure where the supply system of ink 70 crosses on the way. Need 
becomes high when the effect of performing preHnsulation to an electrode 41 tends to control 
the magnitude of a record particle by change suppression, especially voltage modulation of the 
diameter of a record dot by the resistance change by aging of ink 70 etc. 
[0092] Next, the recording head 90 concerning the gestalt of implementation of the 3rd of this 
invention is explained using drawing 1 3 . As shown in drawing 1 3 , the recording head 90 has the 
supporter material 91 and 92 of an abbreviation rectangle tabular pair. These supporter material 

91 and 92 is formed like the supporter material 51 and 52 of the recording head 42 concerning 
the gestalt of the 1st operation mentioned above. Each supporter material 91 and 92 is together 
put so that the field of another side which does not form the slot may be made to counter 
without making slot 91a (92a) formed in one field of each supporter material 91 and 92 counter. 
That is, a recording head 90 pinches the guide film 54 according to the field of another side 
where it has two or more slots for circulating ink, and the slot of each supporter material 91 and 

92 is not formed on the peripheral face, and is constituted. In addition, two or more projections 
59 prepared in upper limit 54a of the guide film 54 are projected and formed from upper limit 90a 
of a recording head 90 corresponding to the slot formed in each supporter material 91 and 92. 
[0093] As for the rectangle portion 93 with which the slots 91a and 92a formed in each 
supporter material 91 and 92 were connected with through upper limit 90a of a recording head 
90 corresponding to 1 to 1 , and each slot was connected, only predetermined distance is 
retreating from upper limit 90a of a recording head 90. That is, it is placed between the both 
sides of each rectangle portion 93 by the amount of [ of the septum 55 which carried out the 
boundary of each slot formed in each supporter material 91 and 92 ] point, and it is prepared in 
them so that upper limit 55a of each septum 55 may project from the rectangle portion 93. And 
the projection 59 of the guide film 54 is projected from each rectangle portion 93, and the ring- 
like electrode 94 is formed in each rectangle portion 93, respectively so that these projections 
59 may be surrounded. 

[0094] When making the recording head 90 constituted as mentioned above circulate through ink, 
ink is supplied to each rectangle portion 93 through each slot 91a formed in the peripheral face 
of one supporter material 91, and it discharges through each slot 92a (not shown) formed in the 
supporter material 92 of the opposite side. In this case, in order to enable circulation of ink, the 
recording head 90 is made to incline at a predetermined angle in the recording head 90 
concerning the gestalt of this operation mentioned above, although it was made to confront each 
other by carrying out the abbreviation rectangular cross of the recording head 42 to the 
recording paper P in the gestalt of the 1 st operation (extending in the direction of a vertical). 
That is, the recording head 90 inclines so that the supply side (supporter material 91) of ink may 
be located up and the discharge side (supporter material 92) of ink may be located caudad. 
[0095] Thus, if a recording head 90 is made to circulate through ink, the ink which passes each 
rectangle portion 93 will be damp along with each projection 59, and an ink meniscus will be 
formed pear a riser, the rectangle portion 93, projection 59, and the electrode 94. And record 
voltage is alternatively impressed from the drive circuit 48 mentioned above to the electrode 94 
chosen according to the picture signal in each rectangle portion 93 where the ink meniscus 
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which became independent, respectively is formed, an ink drop flies towards the recording paper 
P, and a desired image is formed on the recording paper P. 

[0096] As mentioned above, even if it is the case where the recording head 90 concerning the 
gestalt of this operation is used, the same effect as the case where the recording head 42 
concerning the gestalt of the 1st operation mentioned above is used can be acquired. In addition, 
the ink passage of the shape of a pipe which met the peripheral face of each supporter material 
91 and 92 by preparing wrap covering in the slot may be formed on the peripheral face of each 
supporter material 91 and 92, and ink may be compulsorily circulated by this ink passage. In this 
case, it is not necessary to make a recording head 90 incline. 

[0097] Next, the recording head 100 concerning the gestalt of implementation of the 4th of this 
invention is explained using drawing 14 and drawing 15 . Drawing 14 is the perspective diagram of 
a recording head 100, and drawing 15 is the cross section which cut the recording head 100 
along with the A-A line in drawing. 

[0098] The recording head 100 has the same configuration as the recording head 42 concerning 
the gestalt of the 1 st operation mentioned above except not having the guide film 54. Therefore, 
the same sign is attached about the same portion as the gestalt of the 1 st operation, explanation 
is omitted, and only a different portion from the gestalt of the 1st operation is explained. 
[0099] By the way, although the recording head concerning the gestalt of the 1 st mentioned 
above thru/or the 3rd operation has arranged the projection 59 in the regurgitation location of 
the ink a opening or near the ring-like electrode This projection 59 is for stabilizing the ink 
meniscus formed near the protrusion location, condensing a toner with a well head, absorbing 
quickly vibration of the ink meniscus produced at the time of the regurgitation of an ink drop, and 
not affecting the regurgitation of the following ink drop. That is, the regurgitation stability of an 
ink drop can be raised by forming projection 59. 

[0100] However, these projections 59 are not by any means [ for this invention ] required. 
Therefore, even if it is the case where the recording head 100 of the gestalt without a guide film 
of this operation is used, the same effect as the gestalt of each operation mentioned above can 
be acquired. 

[0101] That is, according to the recording head 100, according to the capillary tube effect by the 
septum 55 and the ink recovery slot 57, discharge of the ink with which it overflows from a 
opening 56 can be stabilized, and the configuration of the ink meniscus on a opening 56 can 
mainly be stabilized. Thereby, the stability of an ink meniscus can be improved and the 
regurgitation frequency of an ink drop can be stabilized. 

[0102] Moreover, the blinding of ink can be reduced as compared with the recording head 42 
concerning the gestalt of the 1st operation mentioned above. That is, according to the recording 
head 100 of the gestalt of this operation, the advantage which the problem that fixing of the 
toner by desiccation occurs at the tip of projection 59 does not produce is in equipment 
relaxation time, and there are a price and an advantage on a maintenance in the recording device 
which does not need a high speed practically. 

[0103] In addition, this invention is not limited to the gestalt of operation mentioned above, and 
is variously deformable within the limits of this invention. For example, the configuration of the 
opening 56 at the tip of the ink supply way 43 does not need to be a quadrangle, and the cross- 
section configuration of an electrode 41 should just be the structure where the electric field of 
the center section of the opening 56, i.e., the point of projection 59, form the electric field of the 
shape of a well mold a little lower than a periphery or a ring (the shape of a doughnut). That is, 
what is necessary is just to have the **** configuration which surrounds the foot of projection 
59 substantially. Specifically, all cross-section configurations, such as circular (the shape of a 
ring) and an ellipse form, are possible. Moreover, it may be discontinuous (it is partial) electrode 
disposition not to cover the opening edge whole region with an electrode, but to also make ** 
into the shape of the shape of a character of KO, parallel tabular, and a stripe etc. 
[0104] Moreover, in the gestalt of each operation mentioned above, although the width of face 
(distance between the openings which adjoined) of a septum 55 was drawn as magnitude of the 
same level as a opening 56, it is not limited to this and it can be made still smaller. In this case, 
in addition to making the height of a septum 55 high enough, the effect which severs the breadth 
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of ink becomes large by making all the angles of a septum 55 sharp. When the surface tension 
used by this invention formed a septum 55 with polycarbonate resin etc. using the ink which is 
18-30mm an about N/meter t and making beveling of the corner of a septum 55 into 100 microns 
or less and a curved surface and it was 100 microns or less in radius, an ink meniscus did not 
construct a bridge by opening 56 comrades which adjoin at the time of the usual record. 
[0105] Furthermore, the orientation of projection 59 may be set up in the direction different 90 
degrees from the gestalt of each operation mentioned above, and can also choose the 
configuration of projection 59 suitably. If the base of projection 59 is made small, the breadth of 
Susono of the ink meniscus formed around a projection will become small, and it will crawl and 
be hard coming to go up ink to a septum, but since the amount of condensation of a toner 
decreases, it should be adjusted according to the purpose, moreover, various [, such as dividing 
projection 59 into plurality or making it magnitude and structure which are arranged only to 
opening, although the projection 59 has been arranged to high degree of accuracy by forming 
projection 59 in the guide film 54 and one with the gestalt of each above-mentioned ****, ] — it 
is deformable. Moreover, although this is what was shown as a desirable example of arrangement 
although all projections were arranged in the center section of the electrode, and the record 
effect falls somewhat in the example, in order to attain simplification of equipment structure, 
arranging a projection in one side of a slot etc. is included in the main point of this invention. 
[0106] Moreover, although it was made to impress bias voltage to an electrode with the gestalt 
of this operation, you may make it impress bias voltage to the platen roller 4 side which is a 
counterelectrode, and sufficient bias voltage to record between a platen roller 4 and an 
electrode in short should just be impressed. 
[0107] 

[Effect of the Invention] As explained above, since it has above configurations and operations, 
the image formation equipment of this invention can attain high record frequency, by high 
concentration, is stabilized and can form a good image. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the schematic diagram showing the ink jet printer as image formation 
equipment of this invention. 

[Drawing 2] Drawing 2 is the schematic diagram showing the recording device built into the ink 
jet printer of drawing 1 . 

[Drawing 3] Drawing 3 is the perspective diagram showing the recording head included in the 
recording device of drawing 2 . 

[Drawing_4] D rawin g 4 is the plan which looked at the recording head of drawing 3 from the upper 
limit 

[Drawing 5] Drawing 5 (A) is the front view showing the supporter material which constituted the 
recording head of drawing 3 . Drawing 5 (B) is the side elevation showing the supporter material 
of drawing 5 (A). 

[Qfayying. 6]. Drawi ng 6 is the schematic diagram showing the guide film built into the recording 
head of drawing 3 . 

[DrawingJ] Drawing 7 is a partial enlarged view in which it is expanded and shown near the 
upper limit of the recording head of drawing 3 . 

[Drawing 8] Drawing 8 is drawing showing the modification of a projection of the guide film of 
drawing 6 . 

[Drawing 9] Drawing 9 is explanatory drawing of operation for explaining the record actuation in 
the recording head of drawing 3 . 

[ Drawing 10] Drawin g 10 (a) is the side elevation showing the recording head concerning the 
gestalt of implementation of the 2nd of this invention. Drawin g 10 (b) is the plan showing the 
recording head of drawing 10 (a). 

[Drawing 11] Drawing 1 1 is the schematic diagram in which while having constituted the 
recording head of drawing 10 and showing supporter material. 

[Drawing 12] Drawing 12 is the schematic diagram showing the recording head which performed 
coating on the electrode. 

[Drawin g 13] Drawing 1 3 is the perspective diagram showing the recording head concerning the 
gestalt of implementation of the 3rd of this invention. 

[Drawing 14] Drawing 1 4 is the perspective diagram showing the recording head concerning the 
gestalt of implementation of the 4th of this invention. 

[ Drawin g 15] Drawing 1 5 is the cross section which cut the recording head of drawing 14 along 

with the A-A line. 

[Description of Notations] 

1 — Inkjet printer, 

4 — Platen roller, 

30 — Recording device, 

32 — Ink tank, 

40 — Record unit, 

41 — Electrode, 

42 — Recording head 
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43 — Ink supply way, 

44 — Guide member, 

45 — Ink recovery way, 

51 52 — Supporter material, 
51a — Slot, 

54 — Guide film, 

55 — Septum, 

56 — Opening, 

57 — Ink recovery slot, 
59 — Projection. 



[Translation done.] 
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[0015] ±Mmm&mmiz&z>t. mwrniz 
tmmmzmiT$iii!,Ltc$mt>mi*>tiT^z>. z<o 
<k-2»tc, mjmm\z$m>*wt.ttz>ziL\z^), jyt 
<mn&)\z& vmm*(»mmmwz-&)toz>z£ 

[0 0 16] £tz, 30|§^©lffi^^gti, 
#fttS«fce>lCfBg<**lfc!j§l fc«fctf!&2©£ftg|5# 

mm 1 *s it?^ 2 ©^mp«©=s-^^®±{c^ 

£*u |ffB^lfe«fct>'^2CD^SI5#i:S:^M^-B: 

»^>t, *<D9a®izmnmi$,t?>m$L<Dm 
mzw!ioB<Dmmzm.vt>ntzWka>WM£. s& 

IBH 1 fccfc tfH 2 ©£^M#©##ftffi±{c^£*w 
fu8BS$fc©$©^£ti306P!iMi:, ^«Lfe£3!l!|$z?£ 

imn^mzm&tzw&^mh. mmu^mx 
mzntzj y v ^v>mm* *wmum.m\z&^ 
t, mm^^mmmt. mmm^miziv, mm 
Lt^m+mmmmzmzmattzm®^® 
tmmmizmvbtu mmm^y^m^ 
(Dxmzmmzuzjytmimt. mg&jytmm 
^mm^ntz^y^ mmz>\m^mtm*.x^ 

[0017] jgtc, z<mm<mw&mmt, m^iz 
Mmz&5\zmm.zhtzi&i&&vwi2(D%¥mt 
mmm i&k-a-mz ®$.w$Mi(D&tt\m±.\zm 

Stv iuIBfg 1 fe «kl>B 2 ojjfWi: &ifflg*fft3-e 
fcWcfcVNT, ■e<Z)$fei®{CggPS:^1-'i)M5C©jf 

i:, «iB^©!i©^ffi{cl9:we,nfe^|S[©®ii:, ^ 
tuiBS&^bTtffSB^P^f^WTmtS^^i:, 
tijiz, jufB^ife<t^2©^SP#i:tcfey#$*u 

i&£m2®mm<Dmtm±izMj&2tu ttma 
mxnmtDffiitm&wmt. mmn^mxm-^ 
tifcjy?$(Dmmttim$%n&fflz&^x. mm 
zitz>Mm®£. mmmmz^), mmLt=.mi 
m-*Mm\zmxm®ttz>mmmt. mm 

m^zWLV e>4is |figB^P*^-f y>7 Wt&(015 Hz® 

titz^y^^mm^mmmt. ^mux^s. 

[00 18] 
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p zmt&t. iitjizimiimzimtztztbmmm 
[0019] >\wy>f2om^m±.i5\z.\& wm. 10 

tf)f»P Zmil>tz&Mtty b 6 tfmv^tix^ 

mzt^ *(om&ftj\vvy>f2Hz<m.Lx^z> 0 

^mts^vhQ(D^\zm&Ltz.m.\z\t. 

v emzm^t-WLmnmmvfrmiz-ft^rM 

» [0020] ®Mn-7 8<DTWW<Dmiffip<mm 
±{cti, nmffip<D&mizttfabxm®zntz-tt<DM 
ji^Kioa, iobt>mi*>nx^z>. ttz. mm 

iS4\?10 a, 10 b©TSfHffl(CH §8&#-f K 1 0 20 

a, i obZftLxmzzntc.mimpzmLx?? 
^ya-^4(mMm(DnrmzmxmMt?>-Mo) 

MMn-^i 2tfm<btiX^Z>„ Htc, jffi&n-^i 

1 2tCj:U«^$^iai^KP$:^>r K*3-*f<Di£H£ 
tf-f F14 a, 14 b#I8tte>;ftTV^,, 
[00 2 1] IKIS&OTiicDiBi^ K l 4 b 
>n-54©BTSSi:cDr^c{i, immp^^ya 

-<? a mMmzwbtfvxffimpz-f^Tyn-? 

4 CDftM®tC&#$i*£fe&©giftn-7 l 5#I&tt£ 30 

ftt^*. tfe, m\H6-yi5izMbx^f-ya- 
»ciju fg[*ia-5i stjmtz>$imn-<7\ 6tf 

tStt^TUSo 3^^-^0^0-515, 16C 
«fc VimmPtiWryu-? 4 tf>ft«C®9a*Vt 

[0 0 2 2] y5-r>n-54 0TM!KCW:, ^-r> 

n-5 4 i:^p-5 i 6 tx'jm2nx%mzntz.m 

mmP K-r-5-*f«I^*-f K l 8 a , 1 8 b 
fStt^TV^. MMiM Kl 8 a, 1 8 b®T?5»C 40 

tt. 1 9, -*fom^ K2 o. 

<k OMtfoWSn -52 1 jWBfcKW & tu «3Sn - 5 

2 1 ormsnz^m M/- 2 2 aw &*it ink 
m/- 2 2 )\^vyf2 utrw e>*vt 

[0023] LfrLT, *ft«n-5 8KJ:y|fe||8rfey 
1 0, 1 2, «abW Kl 4 fe^LT^x 

>o-54 <mm mmyMzmxwskzfrh. 
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t<5) A^ae«Lh*tC-f>^}S^a:{ii$4xTi^P± 

«wkpj*. «awr-f ki 8, st&o-v 1 9, «ayr-f 

K2 0, *J:t«B8n-5 2lS:^LT*IRM/-2 2 

[0 0 24] 75^>n-540T#WffiaBWB3L 
feftgKli. ^55 i >n-74{Cj:Uiffil$tl5fi3^fc 
PfC*fl/C, WWB#fC«CT>f>^*tJWlbT. IB 
^ P±{Cffig®B&£^$t Sfc&©iB®£lif 3 otf 

[0 0 2 5] 02 14. ffiN$»3 0&ftMlCa*LT% 
&. §Bi^fi3 0{i, ^77 i >D-7 4CDT^cm^gg 

mr^LTiBssnfciB^a- * h 4 0 i:, %m=L-v 

M o^mttz>4ytzsmLtz4y?zy>?Z2 

t. Mxt^S. ft. ££TJBV**-f>f tt. MMtt 

[0 0 2 6] IBHfci^y h4 Ott, 7"7f>D-74© 

^•VK4 2 (fctCflS***) ft^LT^S. SEffi'vyK 
4 2(i, ^^>a-7 4©ftTag*^m^SBI(WL 
T^bfe±SB4 2aS:^U 3©±«4 2a©*#fi 

M?mkP0>MW5fa*Wt8}Z> i. e> BPfe7*5x>n 

- 5 4 (annate «srt i: «:^> =t e> tciass nx v 

«. *HSfe©»Ci3VNTtt, IWKvK4 2©±Sl4 
2aJ4, «Sa*l«8B«SP*»&0. 175S3mmir^ 

[0 0 2 7] BSaS'W K4 2©±«4 2 afi< Ctt. * 

TV\5» IB^^>V K4 2©rtfi»Cli. fflO^V K4 20) 
T2S4 2 bj£<7&^±f&&^PlC[ai^T-en-?- , 4x3fi3iL 
T>f>^SrS^S**fe«)C!)afiR©>f >^ffi(6»4 3# 
jmHtlT^S. #-f>^««»4 3li, S^lCWfi 

[0 0 2 8] gB»ar..y S4 014, ffifiKy K4 
20ffl!l®S3J:t>*T®ffil5:^H1-^^ K8W4 4 
TV^«. ^ KSPM4 4 ». §B^^>V K4 2 Srm^&S 
tc3a#t«ti:*»fc fBH^y K4 2©5HBi:©iart?, 

iSs&SS4 3 fctfl/OBUKy K4 2A^Stlfe-f>^ 
tt, §a#^\«V K4 2^$:±#anT±3S4 2 afflMP** 

0IKSS4 5 ^LTIlIlRatlS «fce>lC*oTV^. 

[0 0 2 9] ^mWJ4 4<0T*T»oT>f>i'iaiR 
»4 5 (C^Ji UfeaiafCtt. EUR Lfes^H > ^ feiffig 
a-&T^>^P^©^l?:i^'tSfe«)W7-<;i/^-4 6 
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*W*e>*iTm&. 7j;i*~46& jytftohi- 
[0 0 3 0] »c gB»a.-y M 01*. IBM^y K4 
e>*lfe^SS[©«ffi4 1 *#l/CH6. '#IM4 11*. s 

ft* «fe»>©raBi§»4 8 osfem w, £fe 

[003 1] Wfr\y K4 0©H#£»C&, >f 
JD*bfc>f:/*4t>*3 2j&Wt*e>ftTV*S. 8B»ar. 
Vh4 0fc>f>^*>^3 2i:®l81ictt. -f>**>* 

3 2rtlCJj5^bfe>r>f ftWi^V K4 2i*©>f 

TH*. 42/*0ttMf3 4©3fi*Ctt, -f>?2>?3 
2 rt©-f fcffifc©ift»5.*O^mi:tf«&0>ffl 

[0 0 3 2] K*:i=.s/M0fc4i/**:/*3 
2£©|8fc:«. >f>^BIiD»4 5«:^M,TEPRSnT7 

5. -OPHMfS 6©&fyCtt. B»'VS»K4 2©$fc 
fett®jK>^ , P23WBW&4xTV>*. ffi. #>7*P1, 
W©W&#WfcbTffiHU -r>^EURS&4 5 Ctf-fF 

mi) . -o^Hwra 6, fe<fct>*^>^P2i±. 3© 

[0033] -Y>?*>£3 2F*glCfc}U -0**>?3 

2 worses nfe-r y v (jmmmsmkWL tx^y 
wbi—mmm&tzmmfflfemm i m.v> 

*t U 7*fcJK£bfe*-V U TJSiRggS 5 fc, >f * 
yj 3 2 WClR§$*lfc-f &jf|#t£«Sm£fi3 7 

*«we>nTv^. h^-- JDGsasstcj*. warn 
$gm.3 1 tcck y*j£s*ifc b-t—wmz&cx. mm 

Ktt&ftTttft. ict, <<y>7*y>/3 iftnjyt 

[0034] RJh©J:iJC««S*lfe»WSS3 OfttC 
-Y>*&*9t;£li:S*£, *"f, *>7'Pl»cJ:»M > 
**>*3 2#&»#J;tfe>ttfc-r;/*tf, -f>^«*& 
«3 4 Sr^UTWI^y K4 2 rt©*R©>f >*^f& 

4 3^m$n5„ &jytmm s/^a&atifew 

zftZ^yvwm* 3W$:±#snTfiait 

'vy K4 2©±3$4 2 a©Hnfr£>|tn«. 3©R& IB 
^ K4 2 ©±s$4 2 aflfiJCtt. &Jy?m&m 

3z>mnizttfoLtzmL0Myt*-zj}Z4 imm 
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3*1$. IBH^? K4 2©_h3gj4 2 afflWPj&»e>8&lfe 

7<f/l/*-4 6a*jWi&. 7-<;i/#-4 6£jIiiL£ 
»l*$llfet« sK>7*P2C*y*§| 
3*U -Y>?#>*3 2NHIRSJI*. 
[0 0 3 5] ife, <iy>r*Jx.y b?Vy*l (B9l# 
10 ffl/\*S»y2©T«e<K:tt. BflMB^&^lt 

2 4 , znmwmm 2 4 icmni bfcfg 
*s±i*bfc«m4 8^&,mz>immm2 6. 

[0 0 3 6] b*»LT, ±IB©cke>(C^Snfe-f>^ 
i/i-v h7"'J>* 1 8#T© <fc 5 tc<tt#£ * -r, 
±j*LfeJ:o»C7'57 ! ->n-54 Sr^l/TfBHttPSrm 
*#lfiKC*3SU .fc&bfe.t-JWBfca^'yM OfcX' 
■iyttcimZitZ. -fbT, K4 2©ft«© 

[0037] i©«are, Hfw§#tcjecTJHRanfc 

20 «B4 lC»UTlB»liBl4 8«^bT»iS©BB»«EE 
SHttirt*. ®^3*ife«i4 1 t^^ya 

-94i:©iawcmfe©«if3WB)asn. ^©miftcj: 
y, ^«bfc h^-- *w >^*»&^»tffia*iTiaiis 
pcmwTjwsati*. 3*itc«ty, mmp±izmm 

[0038] mz. ±msm=t-- v v 4 oizfrntnt 
z\(D%ffl<tt% 1 oim&oyjmiz^^m^w s*4 2tco 

ivrHS 752H8 S:fflv^T3!K:»Wc«9it*. E93 
K4 2CD*HgBrr?*y. H4 (ifE#^>y K4 2 
30 Sr-t©±S84 2a#|«itt»e>Sfc 5 PffiBnf**. SB»^y 

K4 2 it, ^m&m<D-M(D^mi 51, 52^, 
in&wsssautt 51,52 ©iara»a#s*i6«®B© 

[0 0 3 9] 3a#Wt*5 1, 5 2ti, 

itsm » * l < « 1 0 12*- A-fe >^oh©ia» 

S3tS*fi^flDXlcjlbfcjKy x-x;i/^r hX jKU * 
-iK*-K ABS«BBft!f3W*U0 ^75<^ 
«*»6*i)*S*U 1~1 0mm©J?${C^StlTVN 

40 

[0 0 4 0] K7-f;i/A5 4li, J?$3 0~ 

200Mm©^n*#f (flbLtt *'Ji-fM^7 

-f 5 K, sK'J 7D I^l/^«tjm>#it5 
«. l 0ll*-A-fe>f-Oh©««iBttS:*t«*W) 

[0 04 1] H5CI*, -*©$J#gW5 l&f^bT 
gltfeS. 3aMW5l©-*©lB. BPt»^K7-f 
;i/A5 4(c*fi5JtsWffi «« tcti, s^icTOc 

50 jKffefflSffl®g©*5 1 a*ga*S*iTV^. 815 1 
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5. 

[0 0 4 2] &jffi5 1 ali, ^2 5 0-5 0 0 Am, ipg 
10 0~1 0 0 0 «tml3KlA3jfl. #$5 1 a©$fci$tt 
£&3Mtf5 l©ft3&; <«£foS*lfclB»C|Bl*'^ K4 2 
©±S84 2 a J:»J«WC#«r*?»* £ 

«5 1 a (Dm&mmi 5 intp&z&ttimzT' 
stfT^a. saw* 5 1 ©Be*** 5 1 

a©gi»i, ft 5 1 atmmzznt&m&DWffis 
lbfc-fn-fnasiatiT^*. 3©mffi5ib 

«B&) ££=bK-f>*g5 3ftJ&#U 3©-f>*g5 

> 3 4jbSg§^S*lT^5. 

10043] 3© «fc 3 5 1 (DftMlZWkO) 

ft 5 1 aft7E?f£1-£3£lCcfcy, &»5 1 aCDP^Cli, 
&Jy>?mm4 3 £ W1"£«tf»©|5IM 5 5# 
<B*8ttWBtt*6*l*. *l/t, #Hg5 5©|igfti2tffe 
ft5 1 a (-f >*#|6»4 3) ©#««, P§M5 5©± 
$5 5 a, fiPfegBNK? K4 2©±ig4 2 afrbffigm 
B (5 0~5 0 0/am) gSlLfe&gT', -OS'&Oe 
4 3©P,fP5 6 (H4#ffi0 «LT^5. 

[0 0,4 4] MSr*SPIig5 5©JSrc?*oT, W 

>?{f^S&4 3©ft3gJ©|fgP5 6©^{C». £&»#5 
1©*WS®5 1 cfc|fcoTT#£«BUfc-f>*E^ 

57 mm) swg«anT^6. iMytrnmsi 

[0 0 4 5] 3WC %¥mtS 1 »C}»«Snfc«»5 1 

H If, ?nA, r;i/$, -v^r^f©AIIKcJ:»JJKl* 
sjvcjsy, ±ttL£JUiiift4 8»c-tn-?ti«ft»tc 

[0 0 4 6] f& te#©£#g|5M5 2tt, ±BB39*ast# 

5 1 titMmicmm^ u 5 2©* 

#-gt*§ <fc o fc*fwuxMia*iTiyi»j^*>«&*v 

6. 3©#£, #£JMttt5 1, 5 2©IBBCHUgJlT»CK 
(81-5 K7^;i/A5 4^StlTIBSS^^ K4 2tf 

[0 0 4 7] 06ic^t«fc:>fc, ^K7-r;i/A54 

«*e^R«icjKfiitan. -*f©ss*aiW5i. 52 

(C«fcU^F$tlfe^T«^>y K4 2©±3g4 2 a© 
Wfc*-«t**S©±*5 4 a fctft/CH*. #-f K 
7 -f ;UA 5 4 tt. 3©±3g 5 4 a # "b^tfj Lt~£®&% 
*&*t*«S*R!R©S885 9 ft, *©±SB5 4 atC 
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MLZ^Z. -3*y, ^K7-f;i/A54©±3g54a 
(5 2) lcJBS$*ife»5 1 iMyf-ZMWy+t 

Rw'&n. *r-r K7<f 5 4 ti, &^ 5 9 #£-r > 
*#»»4 3©$fesg©g§p5 Qi)^m.<m^m.m 

±$54 a*WP5 6*»6±3ErJC«attttt6it&<, £ 

jg 5 9 ©*#wn 5 6 ©#3^ e>s§ffit«. «t e> tc ^ 

10 K7-f;i/A5 4#K*Sft$. 

[0 0 4 8] @7tC{i, ±fE©J:-MC, -*f©£#SP# 
5 1, 5 2lC«k»J^>f K7-<;i/A5 4fti«#LTJE«U 
K4 2©±3gj4 2 ajfi<, BP*>>f >7©Pt{ii 

[004 9] #-f K7-f;i/A5 4©±3S5 4 afC«ttt& 
*lfcftlB5 9ffl*jsa»4. -iVVWmi 3ft^LT« 
^n-2>>T>^©^«, >f>^#«ft»4 3©88P5 6 

igl«ati-g> ; b©T'fey, '>*c<i:^ PP5 6©i£ 
20 <JC^$4x^-f>^^^X^XlCj:oT^25 9©$ l c 

[00 5 0] MR5 6©iliI^5 0 0MmT*fe5 

^Ctt, ^35 9©/£a©«$«3 0 0~4 0 0Mm 
©«HrtK:iaj6S*u 5^5 9©lg${i3 0O~l 2 0 
0 /tmOHHrtWRj&Stl*. ?^H5 9©<ifeJ;tm$ 
fta^SEHS-ttTflBMKy F4 2©fa*S#l4ftll^fet 

35, g&g 5 9 ©isa©^$ ft WD©n©itt¥arcste 

30 d^-ofe. 

[0 0 5 1] ^5 9©^ctt, 08 

(a) ~ (d) tC^-tJ;e)^i:-tS3^^T'$^ 0 O 
*'J, ^B59©^li, ^ K7-f;i/A54©±«5 

65S«»T*na»V\, gfe|2 5 9ii, 09*.(2H8 

Cwt J: &^©¥«ft t©^M*0EI U tCEIIc LfcB 
eftT'feoT*S<, 3©#&, g^5 9ft, -<>t& 

3©p^p5 6 trm<z.£<Dto*at<\zjm*& 

40 [0 0 5 2] o*»J, jgjS5 9t4. >f>^«»»4 3ft 

^•uwsnf^ yt bx^r-yn-9 4 icisb 

^\Z7.2±-x\zmhx-ZZ^t£#wmu -<y>j 
fcoiatcAffftWvtt or&m£) ft*t«%)©-esfentf 

fi^. 4t(C ^@5 9ti, Wittft^KR^SBSS^^ 
2 5dyne/cm ahffl^^i^AISLV^ 
[0 0 5 3] P^tfe2o©^5 9©P^, flPt,|^L 
fe 2 o©P^P 5 6 ©P41C&, ^§^5 9 lC8)oT=M8P 
5 6©fi<tCfli^tC^$4x-5^>^^-X*7.4 7H 

50 ±fca*a«4fett©«5 5jm*e>*iTv**. «m 
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^5 5**, ^ytrmmaommase^m 

m&Plifi} (±t) IZ5 0-5 0 0 (imfflggl&btzl. 
3S55a (fflGS'vy K4 2©±Sg4 2 a) Z^bX^ 
6. Sfc, PiM5 5AW>^^&^4 3*fe{±-f>^HI 

jk® 5 7 tcMM btzmn. ztizmmzw®. y s 

*y, Pifi5 50ft»«:iif«y uftv^iijcky, z:© 
*§»casvvc>f ©wuttf y fePftih-r* zt.tfxg 

[0 0 5 4] &PMM5 5©_b!8g5 5alCtt, -f> 10 

->^i|^©B^3iij§g;W2 5 dyne/cm OT©WlC 

<kyj&*-rsz:£icj:y, OHififcttt) 

«SSW*£i:#T?S*. 3:©«fce>tC &Pgg5 5©± 
) S55a tCjgfaffi 6 0 mVZ Z i: JC «fc »J , Wfcbfe-f 
>**=***©S^«:B&lLT?S*. $*l&®6 0 

3 ©5fc3g<Z>IHiq 5 6 4: P5-©«£ £ bfe^T'ft o tt< 20 

[0 0 5 5] JJ^*dK#WbfelMB5 5S:«2lSB5 

9c!)ianc«rj*i4:jcj:y. wjrr*>r 

4 ioymsm±x^ <iyvoy&im\zz&4ymv> 

5tt, #MP5 6®«b^63aS^ffl^J91iffciftftTlR 

[0 0 5 6] ±iaBIWai3 0{CfeV^fll^& 30 

tifeftjwfitT-i: bx© h*- wmsamt bx<D*v 

1 U 7*rt»C 2-7 M%gg<Z)J:b^T<^£ i±T^£ 

[0057] y rmt. wmmtp* <t%i 

09 • -fe>^Xh. b< f**g|i*©i£#:T'ft 

S-fVr?5^ 1012-10 13juut 

<DW&m>Z%t$> 7 A V A- G, H, K, L, M (ffi 

JSS&fHi, HEMJETIPACKARDttS^RECISION LCR MEIER 42 
84A;iR|^>V VtbX. LIQUID TEST FIXTURE 16452A* 

[0 0 5 8] hi— it. 0. 0 1~5 tinmBKDtfcm 

ft*u **y7*£>reffi£©«& (33T'«iE«fi) 

[0 0 5 9] JJW^tt. S^CtM-^JWFCJl 
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y«»»St©i«v>%»©*«*an*. o^y, -r>*© 

m Ufc< fc y, h^-©£WfrB#§l< &< £^ 

bX bi--t*vV7-mt<Dm&M<3&miiibT 
b*K **W©^U&<**>ftTL*3. 3©£ 
ft. «fcy^m^££t-6^>?tf&^3ft-5© 
T'&-5 D 

[0 0 6 0] «»iSK«:^a[fCfiTS-e*KHfc bT 

-mzhi— tb&^mwm&a&izm 
<D£M&m mx-ii. ■fv'fymv^-^K art* 

fira-tea*. *at»£t*fcft©:n*tfi»T?* 

[oo6i] *^©^ffi©is^H3 o izm^xm 
tissmm (SE$m*frb&z v±-^mm^nx 
ws,ir&mb»Rw*$) ■hmbtizjytowm 
io8^--A-iz>^o±T'fey, 3.©;SK©m 
mmx°m%<Dmmp±x<Dmi^fri&m u 1 

[0062] IB^Rt bT 3© J: e> tt«V ^*^lS:lf 
5^«){ctt, hi— &4MRt*W©** 'J 7-?«©a^ 

ft*. 3l©Sg©«^5i«:^1-S*^y7»[tCh^- 
S:4mi-Sfefttc±f^[M?:^S/hPSAn^ Bg l 0 
8 *-&tyl-W£<Dmmiraz1&TtZ>. zzx^o 

&amrm£tt* hi— ©^s^^^^©fp«^ 
e>s«T'ft y . AttttfefftBjg v n* tmtc i y a**. 
fe^©ii^i^^»i^ij^m«iWf!i©^ffl*^ 
[0 0 6 3] i©«fce»K:, 4y^(Dmm.^tbxiiM 

*miz9,*3?mx% n & 4it v ^m^^jinubt? 

ft-5^, 'J 7M©«^^i(iZ.tie> J: y*v%%,ffl^ 

mmo^oiz. mL'pxMmte'StiTtsv-m&z 
^xmLm-t^m^w^mB- 1 bxmbt^ntt. 

[0 0 6 4 ] K^- ©a«S:W±t6fcft©iStt 
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mmmm.mwLxmrz hi—w&j-^p&mm 
mxmm u >miz£ y 'pmowmmmtm 

[0 0 6 5] tl»WSa*€:HJffll/Th^— fctt 

[0 0 6 6]-*. ©Mfffficowa*. rtfcn 

b^t^t^ypmULX^. hi— ©ttffilCBB 
LT¥*SlftS# 0. OIW^D^- h^TT'li** 

i LTtt. 0. lv^D*-h;W^#53£2>WSL 

IZfe? =b©T*fe*Ui. 4 V>f * n * - hWFT?** 3 
fcjWBF*U>. fcfc-fef- *«&©$!££«, JKBIPEN 
KEM*±©LAZER ZEEMETER M- 5 0 
lfcGMLfe. 

[0 0 6 7] ftlC ±SE©J:5fc*Wt3ftfeiailK'y K 

BWt*. *"f. iK2/7PlEJ:y-r>*«IMr3 4ft 
^•LT-r * 3 2 rtJCJRS9ESnfe±IB>f 7 0 
jWR#± tf 6*U -f>*70*W>*a53 «a«$ 
*V&. ^>^g53W-r>^7 0JC'j;»Jpfc$tl5 
-<>?7 0(i. fflK©>r:/*«|ft»4 3«:ttUT± 

' #£*u #-f>*«*&»4 3ftSB©MP5 6^e>afcn 

So 

[0068] #>r>*«i&»4 3©iBn5 6j&»e>8fcrifc 

-Y > * 7 0 WU «3 5 6 ©KflKORW feftfelBg 5 5 

*$J*tt&5 1. 5 2©M«5 1c, 5 2c£«&oT 
T#C*n*. *bT, *M!S5 1 c, 5 2 clC&oT 

*nfc4>*7 0tt, -iyvwmi 5. ?^;i/*-4 

6, fc^lM:/? 045^3 6&^LT>f>f *>i'3 2 

[0 0 6 9] 3©<fce>tC-f>^7 0*^2^an«y h4 0 
rtS:«llsn*4:. 4K>^«H6»4 3©MP5 6iS« 
•CjSWTtt. ^f^7 0AWK7-fM5 4(^i5 

H9fC35%tJ:^J5fc>f>^^-X*X4 
[0 0 7 0] 3©S£, #BBP5 6©|fflK:Ktt&*lfeP» 



(9) 4fffi¥ 9-254 3 72 

16 

M5 5©±SS5 5a&BSP5 6J:»JlS<U ±3g5 5a 
±»C^fi® 6 0 &J»*U PIM5 5<DfiZmLV 
ZtK.**)* *HP5 6ICflffliJICJB)*Sn4>f 

[0 0 7 1] iOJ:^tC*|R|P5 6<Kfi<IC>f>i'^=. 

***4 7*gBBjtanfe«Mi^ >*#*&»4 3© 

WIBfCiBoTKW &tlfe«i4 1 lC«8g7 7 fctfl/t 1 

0 0 0~ 1 6 0 0 JJOl/ vm&wUTxi&teWiffts 
t, *«B4i*»&^5f->n-94 (GffttP) Jew 

0 1*1© h-^— 7 1 jwm4 i ^e>#mwsi6*&sw, 
h^— My**-**** 7©m m>iu*?4 

5 4 ©^ 5 9 ©JWtfcffltfTiMBSft*. 
[00 7 2] 3©t§£, -f 4 7tmmz 

■)j7.m <m&izmiT%m2titc. hi— 7 1 ^ ^ 
5 9 <amm^9mti*u zz\z hi—vimmn 

&®%jjtfmm 7 4 Kimztiztf. zzx\mma 

20 7 4#W>?*-X:ftX4 7^fe^if £X£<Z>&V*J: 

1 tC/t-T 7X«l±S:E(l*|]bfclSR{C^tl7 4 j^Wit« 
^©fcv^-Mc, KUksv K4 2©ft«i:y5f->n 
-74 il©K©ffil!t*^S*iTV^S. 

[0 0 7 3] #Sffi4 HCA'>f7^mE*W$ 

ttT St— 7 l i:^itsnfe*-v U 7*7 2 ti. 

*^Xj!j*4 7©]R,iirlC|aI^T^fi($tlSZ:hi&<, 
>^EPia»5 7S:^tT>f>^^-^*^4 70)ffl?i=> 
gSffi$4x-5. ^'J7*72I4, h7— 7 1 

30 GEStt) il©*ii: : ^«#ffllCJ:y^ffitt-f^>$:^b 
TfeU. -f>^^-X^jX4 7{C^M1-^m#lCj:y± 
#S*i*ii:tt«:V^ tot, h7— 7 1ti«t$ixfc 
*-VU7«7 2ti, -r>^©«ffi5B* (-f>?lilJ|5$£5 
7©^f#ffl) , fi*. fe«ttffiMMeK:^CS»«flEtt 

iftswrtcfcy. -f>^^-x*7.4 7©«*»e)3i»o»t 

[0074] ***)7mn 2.<mmmtLT, mn 
5 6 tBWLT«j*anfe>f ytmtm 5 7 st— 
7 1 ©j&njcj: y diBanfe** u 7* 7 2 §:^a< 
40 HNHT**?l^i:t*ii:*«a*bK *-vU7«7 2 

[0 0 7 5] -r>^EHK«5 7{i % g3P5 6©M 
t/iSiU*, JEtC. ^U7*7 2«:SW5a<»ffl'r 

st©, jy>?m&&4 ztjytwm- 5 7i:©ra© 

50 J:^tC «S4 1«)5t««:ltiaLfe«i4:UT%»Av>. 
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[0 0 7 6] &±<D&t>lZ\*i— 7 1£3r*'J7$7 2 
y WtiaZ ftStttffllEEtt. 1 5 0 ~ 8 0 0 KSST'fe 

y. Btffi«EE3Wninatife«fii4 i &*tswn5 6jg 

<©>f 4 7Kfc^T> A>f7*«Effll60 

[0 0 7 7] £©miWCJ:y, «Mfe7 4KtfsJ8LTH 10 
&3SB3R*«W*»* J: *J ®V M&ft tfRftft 7 4 K 

itltCfcU, IS$iiSSP±lC>r>* ^7 6tCj:& K-V HA ? 

j&asn. nsR®mfi4 1 feBfiMS^cjscTfHBa* 
§ zittc <fc GNttP±K^®Mttftg$3ft&. 

') [0078] &±<D «fc 5 K, ^geftZ^BtCflfelBNK 
>^E«5 7^LT!ttl»KaiBT*«fc«. h^" 

y 7%Lt<DftMzmm&<x^ v±-o$m 20 

ft&tt. Jd*Lfc»»^'yK4 2CJB 
vvftt, 5 0 0/\;i/ 4 i/^e>i^D/\;uy©i?i:ttJ^aaS[S: 

«*$&4 3©BlPgft/JxS<-r6»CtEoTW<*6«fil 
fcRU ^PS?: 1 0 0 /tm(c|S^bfe#^©ti:ffiJS« 
jR«2*U'\;i/yS:*Ufe. 
[0079] *fe. Hpfffc*s<*«£i:fc<ttflMI 
i; ut, #>f K7 -f 5 4 ©g^® 5 

9©5tsse<fc#«tt*m&t8ws5^^s. 3©* 30 

mz&Zt. g^B5 9©$fejg}C3 0~1 0 0 MmgS© 
AJWIWS:JBBW-&ii:lCJ: y. MPS* 5 0 0 # miz 

\ m.Ltz$fr&\z2*u^vv>mmm^*m$a:z 
[0080] ttz, ±3M>t®i&&5 i<mm*m. 

ffi6 0tCj:»J, *B8P5 6CJ»*Stl*>f>^>l^* 

[0 0 8 1] JKIC WP5 6*»6Wia*l«-f>^«® 

-fe*tf-r>*«:J§H*i:, RtmffiE5:l 5 0-6 0 0 
jK;i/hfcJWfcS*fe»^, >f>?lffiMl 5-1 2 

KS:5 0~5 0 0v-<^D-feA>K (lKHzftlEJM 
aSRWf) 3HfcS*4i:, 10/im~3 0 0/tm«ft5: 
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y, -r ytmoMm9m.T'£ztz#). *«vtta*& 
zttwz-mmmtfzimttAZ. 

[0082] JiLh© J: 3 iC. g 1 ®&&Z»gMlCft«f B 
SiAyKtCj:3£, fi&fcZH^^xy h7y>*©J: 

*iB»*»T»6 S7- Wm>*4 ytfrbftMLZB 

tmtLx&mzzttfxzz. 3©fc& 

jW5B«ISP±K:S!BtLT*»&«»Ufey» EBttPOlil 
IBac^ f^ic J;ySJ8 ux?#t/, i vfc*2>& 7 x-tf y 
>^©ffl&*&££C63£iifcv\ > /US. -*>??&© 
ttffiB&c^-v u 7«fc S-*-- \&mt&ff%£\z i o o 
A— fe> bftMtZbox&teK, hi— U 7$ 
tCkySltifeWT'lB^aSPlCPM-tS. LfrU tftt 

^%mfcMLx&Mimmzmr?£>m*m> z. 

©6JC33V ^fi&fc©-* y * Vs. y h^'J y* \z\iM\ \ 

m&xtbz. 

[0083] mz. z<Dm®<m2a>$mffwmzmz 

ffigisw K8ojco^teii o^<kyT2ii lfcjgnxft 

Wt*. ^ IBSt^y K8 0ii, «ta±«ELfcmi©|| 

mmmmm^v K4 2 & 2 osfctitig?:^ u a 

TBW!*«* U 1 ©|Q6©^]!8fc^S8ft9-fco v * 

xoftmnth. 

[0 0 84] H10 (a) {ifa#^«y K8 0©<M®@T' 
fe*J, @10 (b) liiSt'vy K8 0fc-f©±SBfl|*»6 

m&<DBMmm^v K4 2 fc*n-0««S:*tft 2 
offlffi»^yK8 2, 8 2' S:-e©±SSW { BI-iBrttcK 

82' ti, ^©±«©ft#^^C-^C^ 
e^R©WP 5 6 U ^4l€n©F^P 5 6 

fe. K8 2, 8 2' ©5fc3i6 (WK7^A 

5 4©^5 9©$fejS) )S«HtJlSai:46«t^JC fift 

K8 2, 8 2' 7!) , :ffl^$4^T^^S„ 
[0 0 8 5] #fE®/vyK8 2, 8 2' 14. -tn*n- 

*f<o^a*ffls»«:*u -en^ti^©$i#ai5M8i, 8 

l' J4. 01 HZjxt&olz, 815 1 aSr^LfcSi: 

^*f<i©ffi±{c-f >*&mt£fc&©#aji&8 3 

l/T^S. #«5 1 &t.Wti!M&3£<Dmz& 
=§«5 1 a©MMtC|gWe,4xfcllg5 5£J:yflWa 
#15 1 a*^^ffi8l8 3tCfiI*»oTT*JC«»Lfe 

ifflf Pfflii 8 3 )WE«a4xfetf#0i#»** 8 1,8 
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t&£$K2-0(Dm^V K8 2, 8 2' tmOitot< 

ft ^^©^©fESi'vy K8 om&zftz^z. 
fa ttmz>3Zt$mi& 1, 8 1' {C**l^ft7E$c£ft 
fcgM$l8 3&, fSSiKy F8 0 &Ml»>;!' 

[0 0 8 6] LfrbT, ±IBS3^A«y K8 0^C-f>^ 
&fltSt£it£l§£, MC©^>*#a?&4 3£:fi-LT« 
^^fe-O^li, £^P5 6fr<bffiftT&lf8P5 6© 

P5 6*^ffi3ftfe^5 9{C&oT^>**-Xj!j 

"C, W&f8t§rlZfc£TmRZftt=.W&4 HCfBStffiES: 
^iftlciTOitrfSZl^cjcy, ie»P±KmiI©ilH£i 

I [ 0 0 8 7 ] ftoT, *!©6©^«l©fS^^^ K 8 0 IC 
fc^Tfc, J^Lfcni©ga6©^Jffi©iB$i/vy K4 2 

£H$<^*fc*#s::<!;#T-£. *©±, .fcysm&fc 

hp 5 e <Bsabwi& t&v. «t y mttM&Bwgtifc 

[0 0 8 8] *Hfi6CD^filfC#SfB®^y K8 0 
JB©3jg6£gA*iffl©Jll© h-*--«:#«bfeS*R«: 

SBfcM y V S?x •> h i: J*R bTi«S3B«KC*»a UT V \ 
[0 0 8 9] 7£{C. ±J4Lfe*l (*fcli«S2) 

*&s&4 3rt»cjaas*ife#ms4 1 icn—f-f >ys 8 

[0 0 9 0] Sl2{C^-Ti^lC, SBSS / WK4 2©# 
^>W»4 3rtCSWe>tlfc«S4 1©«C&, 
r»§P5 6*T»*fen-^^ >^8 8tf%S*lTH*. 

-tK*-k x##j/, t^U;u S/UaXB ^Sffc 

y , 1 *HL 2 0 5 * D >®g©JS$ -tMUI4 1 0*15 
H4 l©ft«ti, #B§P5 6lC8ffil/Ov5. 

[0091] za^izm^mmmzGtz^-Tj 

y?8 8&W&4 l®*iSJC«W«34:K:J:y, «&4 
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6fe0, U 7$7 2©flKS«K3WSV^T*oT 

1 o GX-ii-zyrm&KtT'WLZTift-Jy 

mt*&5„ w&4 iizmmmzmt$m& <iy>n 
o oymmuz. & zmn&itte &z zztm^v vm> 
mm±. wxtssgmz j: y mmv>*.% $ tm 

[0092] mz. z.om^(n%zow&oyfm\z^ 

im^v K9 OlCowrHl 3 £fflVNTlftf!m>o 01 
3 ic^ti e> K9 0 tt, B&fcBIMStt©-** 

91, 9 2 it _t$u£!i i <omk<rnmzm^>mi^ 

V K4 2 (O^^W 5 1, 5 2 i: BtttCJJ8*3*lT V > 

*3a#9W9 1, 9 2fi #iSfSW9 1,9 2© 
-#©IfWB*LfeJ*9 la (9 2 a) 

izjytzffiizii&fciMmmziiiu mm 
#91,9 20)miwi&2ftx^fom-fi<Dmiz& 

<< K7-r^5 4S:i«#LT«WlStiTV^. f^, ^ 
K7-c;bA5 4©±S!g5 4 aJC»ft&*lfe««(iDSS85 

S^'N-y K9 0©±«9 0 a*6>^flJLTK»e>*lTV> 

[0 0 9 3] #£#gPM9 1, 9 2l3BrtSftfe*9 1 
a, 9 2ali, fB^^'> K9 0©±® 9 0 a &^bT 1 
M 1 {C*fffrLTig&g$*l, #fi|^Jllg$4xt^gIS^9 

3 tm^v kq o©±®9 o a«t vffigsm&m 

iiLTV^S. 0*y, =&^gP^9 3©MiJtC(i, 

1, 9 2fC^3ftfe«tt&4WL£J|IB5 5 
©3feaS»A^4$*U #151^5 5©±5g5 5 afflm 

#^SP^- 9 3 f> K "7 Y ;i/ A 5 4 ©g£|3 5 9 
ffi^-TU =&}©^Si5^9 3{Cti, 3tl?>©?^B5 9$:Htf 
J: -5 icy >^«©»tg9 4 *«*tv*WR»6*iT^*. 
[0 0 9 4] ±IB0<fce)fC«teKStlfeiBfi»^^ K9 0(C 

tCJR«a*ifc«»9 1 a S:^bT#^aiJ^9 3 iC-f > 

2 a (BKW) S^l/TSMJf «. 3©^, ±iEb 
fell 1 ©HJ6©^{Cj3^Tttf3^A«y K4 2 £13®% 
PtC*fbTBSil:^^i±T (iait&|fiI»Cj£tfT) 

fe^, *Hte©»c^ia^A-y K9oic^^m 
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mtv i) #±#(c&gu j>9<Dmm emmt 

9 2 ) #T#Kftgt6 J: o Kffifc's y K 9 0 Mm* 
ftX^Z. 

[0 0 9 5] 3©<fc-MC, mSt^vYSOMyttm 

[0 0 9 6] &±(D*olZ, *£Gfe©JglKtCfl&|BNt'\ 
V K9 0 «:JBV*fcS6T?ftoTfc, ±MLfc^ 1 ©|®g 
©JBIMcftSEtt'W K4 2 fcJBttfe**£:ntlt©AMl 

9 1,9 2 ©ftJffiBfc»ofc>t>r^©-r 

TfcAK 3©m RNt^yK9 0£fllite-fr&jBK 

[0 0 9 7] fctc. z<mm<D%4<Dmi&<D]miz&2> 

fBSS^vv Kl OOtCOWCBl 435J:tf01 5£JSWC 
WEt*. 01 4 * Kl 0 0©*HBHT?ft»J. 

HI 5tefE$fvy Kl 0 OfcB* A-A»C»oT*Wr 
LfcKfrKiaT'fcS. 

[0 0 9 8] RBNfyyKlOOtt. K?^;i/A5 4 
LTV v&v*J£iW*±i*bfe* 1 ©&&©KaM(cffi« 
tB*^yK4 2fcm-©#Wtfc*l/rv**. iot, 

! xotmwtZo 

[0 0 9 9] £ZZX\ ±jzSL£g|17523fl3©|gS6© 
©>f > * <DVtUffi.mz$m 5 9 £IHfi L fcj& ^©?^a 

5 9n mmfflffiffizmi&Ltz-<(>?*-z*xt:g 

£&*-f>**-***ffl!»fcWJ><»iRU &© 
W > ^ jSicDRtffitc^g & v ^ <£ 3 (ci"£ fc#>© %; 
©T*ft5. o*y, SSB5 9fel»-tS3i:KJ:»J, -f> 
^^ttflgcjatS:l«0LJ:a*Si4:«^**. 
[0 10 0] Lfrb&tfeK £*i&fflg8B5 9tt#3Sj| 
KlfcoTMBJlCjgaKfctifflTttft^ ttoT. K? 

-f ;i/A&^fe«c^*iHfeo!)^jffi©fiE»^'v k i o o 
[oioi] o*y, ia»^yKiooc*&4:, ifc 

PIg5 5fe<fc^>^EWRSI5 7KJ:*^|B*»SftCJ: 
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ttfX'ZZ, 

[0 1 0 2] ±$U*Jll oh^^g 
HKy K4 2 fcJfc&LT, >f >*©Bf££ »J «H©*t6 
3i:^T't-5o o£y, *IU60^Ji©IB»^y Kio 

oK*zt. mmfai£mz$m5 9<Dmizmkiz£z> 
b ±- (D®Mtfm?z t tctmm sfci nut* 

>-r^>^±©fiJ^ft5. 

[0 10 3] ft ZflDWBii. ±MLfeHSfe®^ffiicps 
tlT-ftS. fliU ^f>^»4 3©5fe^©gSP5 6 

®j^Riiesft»Tft*ijaai*<, «®4 1 ©wfs^ 
»wp 5 6 at&H&m&m 5 9 (DftfflBamvfiMm 
spj; y ^wsv *fs*4 v h± u > #r ( k-*-?«) 
©mf?S:JB«i-6«i-eft*iiffiv>. o*y, hickhc 

^5 9©«fc»&»gJ^££bTVv|xtfAK Aft 
ffjicte, FW (y>^«) , 4fH)g«ftt>*>&RTii9&R 
*^riBT*ftS„ ifeMPSB^W&WBTBto-fi:*. a 

[0 10 4] ttz, ±S6Lfe«HS6©J|JWCfeVNTtt, 
PgM5 5©HiI (B^bfcBgPia©ffll(t) l±Bi!P5 6£|i| 

©Tii^<jg{c/jN$<t-5z:i:jbWlilTft€>„ zro® 

HHi5 5©*SS:-MMcW<1-*ii:»cinAT, PI 
S5 5©±T0^S:^C-tSZ:^tCj:y, >f>?©j£ 

8~3 0 5y-a-h>/^-h;Wga©-f>^S: 
ffl^T, JKU*-3K*-MWIM»!fCJ:yiS«5 5«:JBa 
bfc^-tcti, pg^5 5 ©#gp©fflj&y « i o o $ * a 
>«T, fflffittS»^KH4. 4*1 o o^n>#T 
TfttWi. Jiff©fBNH9(cB^t&BlP 5 6 M±T"f > 

[0 10 5] JgtC, ^j@5 9©iSg^|fiJ{i, ±iiRbfc# 
H6l©^^tt9 0 1 gM^S^|p»CiS^LT ; fo<t<, ^§ 
jB5 9©^=till^T*^5„ SSS5 9©J£ZZ&/^ 

<tsh> 9s&mi8.izjmzti&jy9*-xj3x<?)i% 
m>fctfi y < & y pi^(c>f > ^ jtfitv \ib# y it < 

xmmznz^x&z. tt^ ±f&&*n©^sgT* 
it, ^j@5 9 &#-f K7-f 5 4 t-mzj&mtz z. 

t\Z£ y^jg5 9 SrWIRClKUfe^ S^5 9 5:^ 
RfciMB Lfe y WP»«WJci3it * £ o ft** S^NI 

mz?z>tm^9&*!mx$>z>o nawm*. 

iBt4^T«i©«t»*»»cB!BS*fe*<, 3^l^i« : *b^^ 
SBSMi:bT^Lfe%©T*, #iW(MIS&«tt(6Tt* 
$SBM8lBDfa^SH*fe©^«©^«rK:^SBB 
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m? 6 3 1 tjt zmmnzm^t fc<z>T*;fc 

[0 10 6] Sfe, #0li6©^&-ettS*IK;U7*« 

-54 wc;t-r r ^mEbtm&Dts £ e> ic ut < , 

[0 10 7] 

x% m^mmmizmi8.T*2, mmx-mmm* io 

[0ffi©fg|ifct»iE] 

nan an*. zvmcowmfmmtLTtDjy 

[02] 02lt, 01©^>*^x>y h^U;/*ai& 

i [03] ®3ti. m2(Dm^mzmh$ht=%m^j 

[04] 04 It, 03©fE^vK£*<Z)J^iiiifc 

^sm. 20 
[05] 05 (a) it, M3<Dm^v rmmbtt 
ftm^tiEmm. 05 (b) it, 05 (a) ©33$ 

aJW£^1-$ftS0. 
[06] 06tt, .03©IB^/\«vK{Ciffla ! t4%^>rF 
7^;i/AS:^-t«ElilS0 6 

[07] 07tt, 03©|H#Ay K©J«<£*fc*:L 
T^1-^il;*0o 
[08] 08tt, 06(D*W K7-f;uA©g^©^fii<J 

[09] 09 tt, 03(7)I^/\^K{Cfe^Sf^S)^5: 30 

[02] 
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[010] 010 (a) it, z\mm^20)m,<m 
miz^Msm^^^tmm. 01 0 (t>) it, 0 

10(a) <M&#\y K£*-f¥®0. 
[01 1] 01 lli, 01 OOgB^y Kfc^Lfc- 
*©3tita^S:^t«l»e0. 
[01 2] 01 2lt, ©EiiCn-x-O^iSbfeiB 

m^v k^hws0„ 

[0 1 3 ] 0 1 3 it, zwmmom 3 (Dmmoy&nizffi 

[0 1 4 ] 0 1 4 tt, ^©$gf£©!?l4 ©|li£©Jg»0& 
[015] 01 5 It, 01 4©|&IS'Vy K&A-A^C 

i-jyvv^v V7vy*. 

4 •■-f'yT-yu-'y. 
3 0-fE#l£g, 

3 2--f 

4 0-fE$S:x->y K 

4 1 -mm. 

4 2-fE#'v;/K, 

43-jytmm. 
4 4 ~#-r Km 

4 s^^iaum 

5 1, 5 2-£&gW, 
5 1a-a 

5 4 -#-<f K^^bA, 

5 5-PIM, 

5 6-f^P, 

5 7->f>fllIlR«, 

5 9-3S&, 

[04] [011] 





[012] 



[01 3] 
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[014] 



